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FOREWORD

Reports for this Contract, DAMD17-81-C-1013, consist of three major final
reports and twelve supporting documents. The Contract title, MAMMALIAN TOXICO-
LOGY TESTING: PROBLEM DEFINITION STUDY, is the main title for all the reports.
Individual reports are subtitled and referenced with Life Systems, Inc. report
numbers as detailed below. Please note that the Life Systems report numbers in
test references are shortened. In the Defense Technical Information Ceanter

i (DTIC) data base the reports are identified by the complete report numbers

i {i.e., LSI-TR-477-X)X) and complete numbers must be used for retrieval.

Life Systems, Inc.
Report Subtitle Report Number

U TSP S

Final Reports--

Part 1. Comparative Analysis Report LSI-TR-477-2
Part 2. Facility Installation Report LSI-TR-477-3
Part 3. Impact of Future Changes Report LSI-TR-477-4

' Supporting Documents--

f Technology Changes Impact on Testing LSI-TR-477-14 ]

: Requirements

: Quality Assurance Plan LSI-TR-477-17A

} Capability Modules LSI-TR-477-19B

| Technical Plan LSI-TR-477-20A ;
Equipment Plan LSI-TR-477-21A

g Personnel Plan LSI-TR-477-23A

| Inhalation Chambers and Supporting LSI-TR-477-26A

* Equipment Survey

f Equipment List for Modules LSI-TR-477-28B

: AMTR Protocol/Pricing Report LSI-TR-477-29A

§ Global Army Toxicology Requirements LSI-TR-477-31A

i Comparison Toxicology Test Costs LSI-TR-477-36A

’ Annual Testing Capacity LSI-TR-477-38A

;
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SUMMARY

Pricing information is provided for the 19 different tests identified as being
needed to satisfy the Army's requirements for applied mammalian toxicology
research/testing. The prices were based on standardized protocols.

The pricing information was obtained from recent literature references. The
specific tests were identified as those required by the Army.




Life Systems. Jne.

TABLE OF CONTENTS

PAGE
SUMMARY . . . . & Lt e s e h e e e e e e e e e e e e e e e e e e 1
LIST OF TABLES . . . . . & ¢t & v v v v vt e e e e e e v e e e e e 2
INTRODUCTION . . . . . e e e e e e e e e e e e e e e e e e e e e 3
Scope of Document . . . . . . . . . .. e e e e e e e e e e 3
Objective . . . . . . . . . . . . . ... e e e e e e e e 3
PROTOCOLS . . . . . . . . 3
PRICING INFORMATION SOURCES . . . . . . . . . . « .+ . v« v o o .. 3
PRICING DATA . . . . . . . v v v v vt v e e v e e s e e . 4
CONCLUSIONS . . . & & v v v v v e v e e et e e e e e e v e e e e 4
APPENDIX 1 STANDARD PROTOCOLS FOR AMTR . . . . . . . . . .« . . « . . 6
{
LIST OF TABLES
TABLE PAGE
1 Mammalian Toxicology Test Price List (3/8/81) . . . . .. . .. 5
2




Life Systems, Jne.

e e

INTRODUCTION

A program was undertaken to study and define the Army's requirements for
Applied Mammalian Toxicology Research (AMTR) and methods for meeting the
requirement. Inherent in the latter is consideration of the types of toxicology
testing to be performed, the numbers of tests required and the pricing of this
testing.

Scope of Document

This document was conceived and prepared to accumulate, under one cover, all
of the standardized Protocols that could be used for the testing projected for
the Army's AMIR Program. Also, included is information on the pricing (in
current year dollars) of these tests.

Objective

The objective of this document is to assemble the protocols and pricing data
used for AMIR testing. This document will permit recalculations of price as a
function of changes in a protocol or selection of a different protocol.
Pricing information was obtained wherever possible by using a standardized !
pricing procedure, built on basic cost elements (direct labor, overhead, other
direct costs, general and administrative costs and profit). Utilizing this

cost element approach a cost comparison between various performance alterna-
tives can be made more easily and accurately by determining the cost differences
for specific cost elements. Likewise, the cost element approach provides a
record of how the costs were calculated.

PROTOCOLS

Provided in Appendix 1 are the standard protocols used for the pricing of AMTR
tests. These protocols were published in the Federal Register and set out the
test standards for toxic substances and pesticides. They are also considered
as representative of the testing protocol that would be used if the same type
tests were done on other substances. There are standard protocols for 19 of
the potential Army AMIR tests. Standard protocols are not available for the
remaining tests of potential ianterest to the Army.

PRICING INFORMATION SOURCES
The pricing information sources listed in priority order used were:

1. Enviro Control, Inc. 1980. Cost analysis methodology and protocol
estimates, TSCA health standards and FIFRA guidelines. Draft report.
Rockville, MD: Enviro Control, Inc., U.S. Environmental Protection }
Agency.

2. Fribush S., Langer G., ICF, Inc. 1980. Profile of the chemical
safety testing industry: an assessment of pesticide testing capacity.
Final report. Washington, DC: ICF, Inc., U.S. Environmental Protec-
tion Agency contract no. WA78-B247.

3. Calculations by Life Systems, Inc.
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Pricing information was available from Reference 1, for 16 tests and from 1
Reference 2 for two tests. Price estimates were calculated by Life Systems,
Inc. for all remaining tests.

PRICING DATA 3

Table 1 provides a summary of the pricing data for each toxicology test pro-
jected for the Army's AMIR Program.

CONCLUSIONS

This document provides the pricing data for the types of testing anticipated
to be required by the Army's AMIR program and ties the pricing to standardized
protocols wherever one is available. This approach allows for comparisons of
costs between various performance alternatives and uses a standardized pricing
approach that can be updated or recalculated, as protocols change or different
protocols are selected for use by the Army.
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Test No. 1:

§772.112-21 Acute oral toxieity study.

(a) Study design. (1) Species. Testing
must be performed with the laboratory
rat .
{2} Sex and age. Young adult male and
female animals must be used.

(3) Number of animais and selection
of dose levels. (i) A trial test is
recommended for the purpose of
establishing a dosing regimen which
must include one dose level higher than
the expected LD,,. If data based on
testing with at least 5 animals per sex
are submitted showing that no toxicity
is evident at 5g/kg. no further testing at
other dose levels is necessary. If
mortality is produced. the requirements
of paragraph (a)(3)(ii) of this section
must apply. ’

(ii} Enough animals per dose level and
sufficient dose levels spaced
appropriately must be used to produce
test groups with mortality rates between
10 percent and 90 percent and o permit
the calculation of the LD,, for males and
femnales with a 95 percent confidence
interval of 20 percent or less. At least 3
dose levels of the test substance, in
addition to controls (if any). must be
tested. Though the group sizes may vary
for each dose level. each group must
contain equal numbers of male and
female animals.

(4) Control animals. (i} A concurrent
vehicle control group is recommended if
the vehicle or diluent used in
administering the test substance would
be expected to elicit any important
acute toxicologic response. or il there
are insufficient data on the acute effects
of the vehicle. :

(ii) A concurrent untreated control .
group is not required.

PROTOCOL

(S) Dosing. All animals must be dosed
by gavage. All animals must receive the
same concentration of dosing solution.
They should also receive about the same
volume of dosing solution. which should
not exceed 4~5 ml per agimal.

(6) Durrtion of test. The animals must _

be observed for at least 14 days after
dosing. or until all signs of reversible
toxicity subside. whichever occurs later.

{b} Study Conduc:. {1) Fasting. Food
shall be withheld from the animals the
night prior to dosing.

(2) Observation. The animals must be
obaerved frequently during the day of
dosing and checked at least every 12
hours throughout the test period. The
following must be recorded: Nature,
onset, severity, and duration of all groas
or visible toxic or pharmacological
effects, e.g., abnormal or unusual
cardiovascular, respiratory, excretory.
behavioral, or other activity, as well as
signs indicating an adverse effect on the
central nervous system (paralysis. lack
of coordination, staggering): pupillary
reaction: and time of death. The weight
of each animal must be determined at
least semi-weekly (3-4 day intervals)
throughout the test period. and at death.

(3) Sacrifice and necropsy. All lest
animals living at the termination of the
observation period must be sacrificed.
All test animals, whether dying by
sacrifice or during the test must be
subjected to 2 complete gross necropsy
following their death. in accordance
with § 772.100-2(b)(7). Subpart A. All
abnormalities must be recorded.

(c) Date reporting and evaluation. In
addition to the information required by
§ 772.100-2(b)(8), Subpart A, the test
report must inciude the following
information: ’

Acute Oral Toxicity Study (772.112-21), Rodent ?)

(1) Tabulation of response data by sex
and dose level (i.e.. number of animals
dying per number of animals showing
signs of toxicity per number of animals
exposed): b

{2) Time of death after dosing.

(3) LD, for each sex for each test
substance calculated at the end of the
observation period (with method of
calculation specified);

(4) 95 percent confidence interval for
the LDy and

(5) Dose-response curve and slape.

(a) Test No. 1 uses rodent as the animal, price is based on rat.

PR —— |



PROTOCOL

Test No. 2: Subchronic Oral Toxicity Study (772.112-31), Rodent (3)

§772112-31  Sybehronic oral dosing
studies.

Study Design. (1) Species. Testing {5) Luration of testing. (1] in studies ibj Study Conduct. (1) Ubservauon o
mf,:! be p:rfomid i£1 )at‘l’east two with rodents. the substance being tested  anima/s. All toxicological and
mammalian species. preferably the same mus! be administersd for at least 90 pb;rmgcolog_iczl sig‘m‘ sha'lsbe recorded
species and strain for which chronic days. daily. including their time .. ontset.

tudies are anticipated. Once species (ii) ln studies with nonrodents, the intensity. and duration. Such signs
must be & generalFl,y recognized strain of  substance being tested must be include but are not limited to: Mortality:
laborstory rat. The secend species may  administered daily for at least 6 months.  and cardiovascular. respiratory.

be a nonrodent. The nonrodent species - (8) Number of dose levels and dose excretory. behavioral ar_xd central
should usually be the dog. Selection of 8 se/ection. (i) At least three dose level nervous system (paralysis. ataxia. ar_xd
nonrodent species other than the dog groups (in addition to the control pupillary reaction) effects. Observations
will require fuil and adequate groups) must be tested. must be made by an appropnately
justification which shouid consider such (ii) The highest dosage level must trained observer. Food consumption
factors as the comparative metabolism .o v in toxicological or must be measured weekly during the
of the chemical and species sensitivity pharmacological effects. but not cause test. and the animals must be weighed at
to the toxic effects of the test substance. 0 han 10 percent fatalities. This least weekly. The animals must be
as evidenced by the results of other level should be higher than that observed as specified in Subpart A
studies. e N h‘ igher thun La § 772.100-2(b)(6)(ii)- A coraplete

(2] Sex and age. Equal numbers of expecled lor human exposure. ophthalmalogical examination must be

{iii) The [owest dosage level must be  gnducted by a veterinarian on all

males and females of each species and one which does not induce any evidence pgnrodents at the termination of the

strain tested must be used. The tester

must begin to dose as soon as possible  ©f toxicity. L study. .
after w?llning and environmen;t,al _ (7) Route of administration. The tes: (2) Clinical laborotory testing. The 4
acclimatization but no later than six substance must be administcred in the  [ollgwing determinations must be made »
weeks of age for rodents and at 4-8 enimal '.‘;'&;O’T‘l ?“32;“”" may be at the time indicated below for each
months of age for dogs. allowed i b physic ! am?;.;"’"c’ of tvpe of testing. For rodents. these

(3) Control group. A concurrent -the test su ;‘a"“ wb ctalz. f ¢ u determinations must be made on at least
control group is required. This group chosen method musl; e used for 4 10 animals of each sex in cuch group.
must be an untreated control grop or. if levels. If the test su ls'tanti)e 1s he For nonrodents. these determinations
a vehicle is used in administering the administered by oral intu alnorg ¢ must be made on all animals in each
test substance, a vehicle control group. amount of test substance must be group. Depending on the techniques

: : . adjusted weekly or biweekly to it N o
If the toxic properties of thedvehlcl'el "I' maintain a constant dose level in mg/kg :;ﬁ.alls'?:Lﬁ::;:aﬁi:ds;:g:
not known or cannot be made available. {body weight). If the test substance is )

o mraied kvl TS et e ciner | Sggiatens I cue of s wenied
groups are required. constant concentration (ppm) ot a study as provided by paragraph (2)(4) of
(4) Number of animals. Each test constant dose level in mg/kg (body this section y paragrap j

group and concurrent control group must  weight) must be used. The selection of
contain at least 20 animals of each sex  dosage units of admiinistration in the

in :;udles.mtt:;'ats 3‘_‘3‘3' leasée ‘:f diet must be consistent with that for

each sex in studies with nonrodents. chronic feedi udibs (Section 772.113- iy .
This number must be increased by the :IhSr:bpan Dd)uzg studids (Sec the beginning of dosing. at least every 30
number. if any, scheduied to be . days thereafter. and at the termination
sacrificed before completion of the of the testing period: and for rodents.
study, such as, for example. rats on shortly before the beginning of dosing.
which hematology and blood chemistry

determinations are made before and

during the study.

(i} Hematology. Hematology
determirations must be made as
follows: For nonrodents shortly before

(a) Test No. 2 uses rodent as the animal, price based on rat.
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at an intermediate time, and at the
termination of the testing period. The
following hematology determinations
tust be made: Hematoerit, hemoglobin,
arythrocyte count, total and differential
leukocyte counts. platelet count, and. if
signs of anemia are present, reticulocyte
_count,

{ii} Blood chemistry. Blood chnemistry
determinations must be performed as
follows: For nonrodents, shortly befors
the beginning of dosing, at ieasi every 30
days thereafter. and at the termination
of the testing period: and for rodents,
shortly before the beginning of dosing,
at an intermediate time, snd at the
termination of the study. Nonrodents
must be fasted for 1 day prior to
obtaining blood samples. The following
determinations must be made: Calcium,
potassium, serum lactic dehydrogenase,
serum glutamic pyruvic transaminase,
serum glutamic oxaloacetic
transaminase. glucose, blood urea
nitrogen, direct and total bilirubin,
serum slkaline phosphatase, total
cholesterol. albumin, globulin, total
protein, and such other determinations
as may be necessary for adequate
toxicological evaluation. The following
determinations may also be useful:
Chloride, uric acid, blood creatinine,
and gamma-glutamyi transpeptidase.

(iii) Cholinesterase inhibition tests. If
the test substance contains a carbamate,
an organophosphate, or any chemica]
that produces scetyl cholinesterase
inhibition. the enzyme activity for
plasma and red blood cell must be
monitored shortly before the beginning
of dosing, at least twice during the -
study, and at the end of the study, and
the enzyme activity for brain must be
monitored at the termination of the
study. In addition, when nonrodents are
used. monitoring of the enzyme activity
must be performed twice before the
beginning of dosing. Additionally, serial
determinations may be useful to provide
dats on time-course of development of
inhibition. extent of inhibition, and
recovery {rom inhibition (e.g.. after
removal from treated diet); the
undertaking of such determinations
should not. however, result in over-
stress of the test animals.

(iv) Urinalysis. Urinalysis must be
performed as lollows: for rodents, at
least once (at an inlermediate time)
during the testing period. and again at
the termination of the testing period:
and for nonrodents. shortly before the
beginning of dosing. every 60 days
thereafter. and at the termination of the
test. Nonrodents must be fasted 1 day
prior to collection of urine sampies.
Each animal must be evaluated
individually. The unnalysis must include

specific gravity or osmolarity, pH.
protein, glucose, ketones, bilirubin, and
urobilinogen. as well as microscopic
examination of formed elements. Results
of these determinations must be
expressed in quantitative terms by
appropriate grading scales. .

(v) Additional tests. Depending on the
known or suspected properties of the
test substance. such other
determinations as may be necessary for
adeyuais luricoivgical evaluation must
be performed.

(3) Handling of moribund and dead
animals. (i) Moribund animals.
Moribund animals must be sacrificed to
lessen the likelihood of unobserved -
desth and subsequent autolysis or
cannibalism. )

(i) Tissue loss and dead animals.
Requirements concemning tissue loss and
the handling of dead animals are
specified in Subpart A, § 772.100-2(b] (6]
and (7), respectively.

(4) Gross necropsy. (i) The standards
set for necropsy procedures in
§ 772.100-2(b)(7), Subpart A, must apply.

(ii) AHl test animals in the study must
be subjected to gross necropsy, which
must include examination of the
external surface: all orifices: the cranial
cavity: carcass; the external and cut
surfaces of the brain and spinal cord:
the thoracic. abdominal and pelvic
cavities and their viscera; and the
cervical tissues and organs.

(iii) In addition, the following organs
must be weighed: Liver, kidneys, heart,
gonads, and brain. Also, for nonrodents,
thyroid (with parathyroid). adrenals,
and pituitary must be weighed. Prior to
being weighed, organs must be carefully
dissected and properly trimmed to
remove fat and other contiguous tissue
in a uniform manner. They must be
weighed as soon as possible after
dissection to avoid drying.

{iv) The gross necropsy findings must
be recorded and reported in accordance
with paragraph (g)(3) of this section.

{v) Tissue samples must be preserved
and held in accordance with § 772.110~
1(j), Subpart B.

(8) Histopathology examination. (i)
General. A histopathology examination
shall be performed on the organs and
tissues of all animals in accordance with
this paragraph.

(ii) Nonrodents. The following organs
and tissues. when present. of each test
animal must be subjected to microscopic
study: ail gross lesions. brain (at least 3
levels [rom the forebrain, midbrain. and
hindbrain). <pinal cord (at least 2
leveis), eye. pituitary, salivary gland.
heart. thymus. thyroid with parathyroid,
lungs with mainstem bronchi. trachea.
esophagus. stamach, small and large
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intestines, adrenals. pancreas, liver, gall
bladder, kidneys. urinary bladder, sorta,
testes, prostate, ovaries, corpus and
cervix uteri, spleen, a representative

.lymph node. bone {with marrow),

skeletel muscle. skin. sciatic nerve, and
mammary gland. Sites from which bone
end lymph nodes are takea must be
indicated.

{iii) Rodents. The following organs
and tissues of each test animal must be
subjected to microscopic study:

(A) All animals in control and high
dose groups. All gross lesions, brain (at
least 3 levels), eye, pituitary, salivary
gland. heart, thymus, thyroid {with
parathyroid). lungs with mainstem
bronchi, trachea. esophagus. stomach,
small and large intestines, adrenals,
pancreas, liver, kidneys, urinary
bladder, testes. prostate, ovaries, corpus
and cervix uteri. spleen, bone (with
marrow), and skelete] muscle. Section of
bone (with marrow, when present)
should be taken from sternebrae.
vertebrae, or the tibio-femoral joint (the
last will also include attached muscle).

(BLA/l animals jn intermediate and
low doscge groups. Liver, kidney. heart,
any gross lesion, and any target organ
either at the high dose or from
laboratory tests or clinical observation
at any treatment level.

(iv) Tissue and slide preparation and
retention.

(A) The standards set forth in
§ 772.100~-2(b)(7)(i), Subpart A apply.

(B) Tissue samples, tissue blocks. and
microscopic slides must be preserved
and held in accordance with § 772.110-
1(j). Subpart B.

(v) Examiner. The standards set forth
in § 772.100-2(b}(1)(i). Subpart A apply.

{vi) Records. The histopathology
findings must be recorded and reported
as required by paragraph (c)(4) of this
section. .

(c) Data reporting and evaluation. In
addition to the general reporting
requirements of § 772.100-2(b)(8).
Subpart A, a subchronic oral dosing
study test report must contain the
following information. presented in the
format specified (unless adequate
justification is supplied to present these
data in another form):

(1) Animal records and clinical
laboratory data. The following
information must be arranged by test
group (dose level and sex). All means
must be accompanied by standard
deviation.

{i) Significant time periods. for
individual animals. In tabular form, data
must be provided show:ng, for each
an:mal:

(A) Its 'dentification number

It eecioomeo



(B) Whether it died by sacrifice. and if
so. whether it was moribund before
sacrifice;

(C) lts age at the beginning of the
study:

{D) The week of the test when
sacrifice occurred or the animal’s death
was noted: and

(E) Its age at death.

(ii) Variation from requirements. for
individual animals. In tabular form. data
must be provided showing, for each
animal that was not subjected to gross
necropsy and histopathology
examination in sccordance with
requirements of this section:

(A) Its identification number:

(B) The manner of variation and

(C) The reasons for failure o comply
with the requirements of this section.

(iii} Toxic. pharmacologic. and
behavioral effects for individual
animals. In tabular form. data maust be
provided showing, for each animalk:

[A) hs identification number;

(B) The date of observation of each
sign of toxicity, pbarmacological effect.
or behavioral abnormality: and

{C) A description of the toxic sign.
pharmacological effect. or behavioral
abnormality. If such a response occurs
repeatedly. it need be described anly
once and may thereafter be described
by reference, with any variations noted
as appropriate.

(iv) Toxic. pharmacologic. and
behavioral effects for test animals. In
tabular form. data must be provided
showing, for each test group (dose level
and sex)

{A) A list of each sign of toxicity,
pharmacological effect, or behavioral
abnormality affecting any animal in the
test group: :

(B) For each sign, effect. or
abnormality, th.2 pumber of animals
sffected:

{C) For each sign. effect, or
abnormality. the median time from the
beginning of the study to the first
observation of such response: and

(D) The median age at death of
animals not sacrificed.

(v) Foad and body weight data. for
individual animals. In tabular form. data
must be provided showing. for each
animal

(A} Its identification number:

(B} Measured food consumption at
weekly intervals throughout the test
period: and

{C) Body weight measured weekly
throughout the test period.

(vi) Food and body weight data,
means. In tabular and graphic form, data
must be provided showing. for each test
group (dose level and sex):

{A) Mean measured food consumption
st waekly intervals throughout the tess
period: and

{B) Mean body weight measured
weeklv duning the test period.

{vii) Weekly survival and sacrifice
data. In tabular form. data must be
provided showing: the number of
animals in each group which remained
alive at the end of each 7-day interval,
the number of enimals in each group
that were sacrificed or otherwise died
during each 7-day interval, and the
number that died by sacrifice and were
moribund before sacrifice. :

(viii) Clinical laboratory test protocol.

(A) The rationale for timing of the
clinical laboratory tests, if different from
the standards set forth in paragraph {d})
of thie section; and

(B) The method and rationale for
selecting animals for the clinical
laboratory tests.

(ix) Clinical laboratory testing, for
each animal. In any appropriate form.
data must be submitted showing. for
each animal:

(A) Its identification number: and

(B} The results of any hematological.
blood chemistry, cholinesterase
inkibition, urinalysis. and other clinical
laboratory tests performed.

(x) Clinical laboratory testing, for
each test group. In any appropriate form.
data must be submitted showing, for
each test group {dose level and sex), the
average of the results of each
hematologic, blood chemical,
cholinesterase inhibition, urinalysis. and
other clinical laboratory test performed.

(2) Gross necropsy. For ell means in
the data required in this schparagraph,
the standard deviation must be stated.
The following test information, arranged
by test groups (dose level and sex), must
be supplied in tabular foror

(i) Data showing the identification
number of any animal in which any
gross abnormality or gross lesion was
noted. and containing, for each sach
animal, a description of each gross
abnommality (including measurements),
and the date {if known)when it was first
observed. Gross sbnormalities observed
repeatedly need by described only once
and may thereafter be described by
reference, with any variations noted. as

. necessary.

(i) Data showing the number of
animals /jn which any type of gross
abnormality was observed.

(iii) Data showing. for each animal: Its

idernttification number, weights of the

organs listed under paragraph (b)(4) of
this section. and corresponding organ.

to-body weight ratios.

{iv) Data showing the mean weights of

each type of organ listed under

paragraph (b){4) of this secuen. and
mean organ-to-body weight ratias.

{3) Histopathology data. The following
information must be arranged by test
group {dose level and sex). All means
must becaccompanied bv standard
deviation. The number of data units on
which a calculation 1s based must be
reported for ali percentages and means.
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{i) Descriptions of lesions. for each
animol Data must be submitted in any
appropriate form showing:

(A) For each animal, its identification
number. and a complete description and
diagnosis of every lesion in the animal.
Nonneoplastic lesions which are
observed frequently or which are
common in botb treated and control
animals should be graded. (Descriptions
of neoplasms may also inciude grading.}
A commonly used scale such as =.1. 2
3. and 4. for degrees ranging from very
slight to extreme can be used. but other
scales are acceptable. If known. the
description and diagnosis should
identify any lesion which caused the
animal ¢o be moribund or to die. The
description and diagnosis must inciude
the time of appearance (il any) for each
lesion. Abnormalities cbserved
repeatedly need to be described only
once. and may subsequently be supplied
by reference. with any individual
variations noted as necessary.

(B) For each animal. a table or
paragraph listing the tissues found to be
normal.

(C) If a grading system is used. a

- description of the system.

(ii) Counts and incidence of /esiors.
by test groups. Data must be submined
in tabular form showing. for each test
group:

(A) The number of animals at the start
of the test, and the aumber of animals in
which any lesion was found: .

(B) The number of animals affected by
each different type of lesion, the average
grade of each type of lesion. the number
of animals examined for each type of
lesion, and the percectage of those
animals examined which were affected
by each type of lesion: and

(C) The number of each different type
of lesion.

(ifi) Incidence of turnors. If a turnor is
observed in any animal. the report must
include a complete description and
diagnosis of each tumor as required in
§ 772.113-1(k)(2)(i)(D}. Subpart D.

{4) Evaluation of dete. An evaluation
of the test results {including their -
statistical analysis). based on clinical
findings. gross necropsy findings. and
histopathology results. must be made
and supplied. This submission must
include an evaluation of the
relationship, if any. between the
animals’ exposure to the test substance
and the incidence and severity of alil
abnormalities, including behavioral and
clinical abaormalities. gross and
histopathologic lesions, orgen weight
changes. effects on mortality, and any
other toxic effects. The evaluation must
alsa include dose-response curves for
any toxic or pharmacologic effect which
appear tc be compound-related for the
various groups. and a descnption of
statistical methods.




PROTOCOL

Test No. 3: Chronic Oral Toxicity Study (772.113-3), Rodent(a)

§772113-3 Non-oncogenic chronlc
effects test standarda.

(a) Study desiza (1) Species and
strains. (i) The tester muat use at least
two mammalian species: one. a
laboratocy rat and the secoad. a
nonrodent. The Agency recommends the
dog as the nonrodent species. The tester
may utilize other suitable nonrodent
species approved by EPA.

Note.—Selection of the most appropriate
norrodent species should be predicated gpon
such factors as metadbolism,
pharmacokinetics. sensitivity or
organotropistm and other coasiderations
pertinent o the study.

(ii) The sponsor or tester must select
the specific strains and/or stocks of test
animais to be used, Test animals must
be from established strains and/or
stocks. As part of the study plan
submission, the sponsor must present
the rationale for selection of the specific
test animals along with historical data
on their lifespans and disease types and
incidences. ’

(2) Sex. The tester must use equal
numbers of males and females at each
dose level

(3) Age ot start of test. The tester must
begin to dose as soon as possible after
weaning and environmental
acclimatization. but no later than six
weeks of age for rodents and at ten
weeks of age for dogs. For nonrodent
species, other than the dog. the Agency
must spprove the age of initial exposure.

{4) Group size. Each “test group” of
rodents must contain at least 50 animals
{plus at least 8 additional for clinical
laboratory testing). If the nonrodent
species is the dog, then each group must
contain at ieast six enimals. The tester
must assign animals to individual test
groups by a specified randomization
procedure. When the study plan calls for
interim kill, the tester must increase the
number of 2aimals in each group at the
start of the study by the number
scheduled to be killed before compietion
of the study. If species other than the

laboratory dog and rat are selected. FPA

° must approve the number of animals per

goup.

(8) Control groaps. A tester must use a
matched control group which is identical
in every respect to the exposed groops
except for exposure to the test
substance.

Note (f).—1f a vehicle is administered 1o the
matched coatrol group and if its toxic
properties are not knowa, the tester may. at
his/ber discretion, use a negative or
untreated coatrol group.

Note (if).—The EPA may require a Positive
Control Group for particular chemicals when
the seasitivity of the test animal to the
chemical class 10 which tha test substance
beloags cannot be documented When used.
the positive control group should serve as an
internal quality control to ascertain whather
the test animals are seasitive to or respond o
a predictable menmer to known toxic agents
and whether the test struin or species reacts
similarly to another strain ar species when
exposed to the same known standard
toxicant.

(8) Route(s) of admunistration. To the
extant possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. Test rules in Part 771 will
specify the roate(s) to be employed fora
particular chemical. For inhalation and
dermal studies, Part 771 will also specify
the specific conditions for sdministering
the test substance.

(7) Frequency of exzosure. The tester
must adminiater test substance and
vehicle, if any, by the same route and at
the same frequency foc the duration of
the study. For gavage. the test substance
must be administered daily: for feeding,
od libitum; for inhalation exposure. a
@inimum of § days per week. 8 hours
per day: and for dermal exposure. as
specified in the applicable test rule. For
gavage. the tester must conduct tke
dosing at approximately the same time
each day.

(8) Duration of treatment end
dbservation periods. The tester must
administer the test substance to rate for
at least 30 months. In studies with
nonrodents, the tester must test for at
least 2 years unless the Agency
authorizes specific exceptions.

(9) Dose levels and dose selection [i)
The tester must select doses to permit
analysis of dose-response relationships
and the “no cbservable effect level™
(NOEL).

(A} A mininium of three dose levels
(in addition to controls) in each sex of
each species must be used.

(B) The highest dose level must
demonstrate toxicologic effects.
Morrality in rat groups must not exceed
50 percent before 18 months. Mortality

in nonrodent groups must be kept to a
minimum but significant toxicologic
effect mast also be demonstrated in the
species.

(C} The lowest dose level must be
selected to produce no observable

. evidence of toxicity other than tumors

(NOEL)L

(D) The sponsor or tester may add
additional dose levels at his/her own
discretion. If other dose levels are
tested, the sponsor must submit the dats
from amy such discretiooary levels to the
Agency along with tirat of the required
levela

(i) The tester must conduct a
preliminary taxicology study of at least
90 days to select the chronic dose levels
which meet the requirements of this
section. A preliminary toxicology study
of at least 90 days that has been
completed previocsly may be submitted
for this purpose.

(i) The sponsor must submit the
rationale for dose selection including
supporting data from preliminary
toxicity studies as a part of the study
plan submission.

(a) Test No. 3 uses rodent as the animal, price is based on rat.
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(b) Study conduct. (1) Clinical
procedures. A veterinarian. as specified
in § 772113~1(e){2). must ascertain and
be responsible for the health status and
care of all test animals during the study.
A technical employee, as specified in
§ 772.113-1(e)(3)(li} must be responsible
for the daily observations and care of
the test animals.

{i) Observation of animals. (A) Each
test animal must be identified by a
specific identifcation number. The
tester must account foc all animals at
the end of the study. The tester must
establish and adhere to standard
operating procedures for housing,
feeding. handling, and care of test
animals as specified in § 772.110-1. Ta
further assure minimal loss of animals
due to caanibalisat or autolysis of
tissue, technical employees, as specified
above, must observe the test animals at
least every 12 hours throughout the test
period. EPA may consider a study to be
unacceptable for purposes of satisfying
a test rule requirement if losses in any
test group exceed 5 percent

{B) Technical employees must conduct
routine clinical examinations on all test
animals. Clinical examination must
include weighing of each animal, at
approximately the same time of day, at
least once a week during the first 13
weeks, and every two weeks thereafter
and observing all animals in relation to
food and water consumption. morbidity,

mortality and causes thereof, loss of ~
animals for whatever reason. signs of
toxicity, pharmacologic effects, and
behavioral changes. The observer must

record all data in detail at the time of
observation.

{ii} Clinical laboratory testing. The
tester must conduct the following
quantitative determinations on a
minimum of eight additional
predesignated rats in each test group.
For nonrodents, all animals in each test
group must be utilized. [n addition to the
tests listed below, if any interim clinical
observations suggest that other tests are
necessary to assess the health status of
test animals. the appropriate tests must
be conducted.

Note.—Predesignated means that the
snimal has been selected to undergo these
tests by a spsrified randomization procedure
prior to initiation of the study.

{A) Hematology. The tester must
conduct the following quantitative
hematologic determinations at least at 3,
6. 12. 18. 24 months and at study

termination: hematocrit. hemoglobin,
erythrocyte count, total and differential
Jeukocyte counts, platelet count, and
prothrombin and clotting times. If
bematologic evidence of anemia is
present, reticulocyte counts must be
performed within one week of the
determination.

[®) Blocd chemistry. The tester must
conduct the following quantitative biood
chemistry determinations at least at3, 8,
12, 18, 24 months and at study
termination: calcium, sodium,
potassium, chloride, serum lactic
dehydrogenase, serum glutamic pyruvic
transaminase, creatinine kinase, serum
glutamic oxaloacetic transaminase,
glucose, biood urea nitrogen; creatinine,
direct and total bilirubin, cholinesterase,
total cholesterol. trigiycerides, serum
alkaline phosphatase, albumin, globulin,
and total protein. In addition to these
tests, the tester may conduct other
quantitative blood chemistry
determinations at his/her discretion.
such as uric acid, gammagiutamyl
transpeptidase, and ornithine
carbamoyltransferase. )

(C) Urinalysis. The tester must
conduct the following quantitative .
determinations at least at 3, 6, 12, 18, 24
months and at study termination:
specific gravity or osmolarity, pH, .
protein, glucose, ketones, bilirubin, and
urobilinogen. as well as microscopic
examination and analysis of formed
elements. Each animal's urine must be
evaluated individually.

Note.~—~Additional Tests. Based on results
of concurrent or previous studies on the test
substance. its metabolic or degradation
products, the tester should conduct such

" other determinstions as may be necessary for

sdequate toxicological evaluation.

(D) Function tests. (1) The tester must
determine the functional capacity of the
renal, hepatic, pulmonary, and
cardiovascular systems.

Note.—~Additional determinations must
place major emphasis on organ or system
function tests. Selection of the appropriste
tests must be based upon the findings in the
subchronic studies or observations made
during the course of present study.

(2) Additional quantitative
determinations may include. but not
necessarily be limited to the following:
water dilution and water concentration
tests for renal function: total lung
capacity. functional residual capacity,
and residual volume for pulmonary
function: bromsulphalein excretion test
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for liver function: electrocardiogram,
blood pressure, and exercise recovery
for cardiovascular function. The tester
must perform these evaluations at the
beginning (noarodent only) and at least
every 3, 8, 12, 18, 24 months and at study
termination. .

(E) Residue analysis. The tester must
measure levels of test substance, majcr
metabolites or other biologically
significant metabolites at 3, 8, 12, 18, and
24 months % 1 month and at the
termination of the study. Tissues from
the predesignated animals analyzed
should include all target tissues from
prechronic toxicology studies and those
suggested by pharmaco-kinetic studies.
These analyses must include at least
plasma, 24-hour’urine, feces and, at time
of death or scheduled killing, liver and
kidney.

(iii} Interim kill. The tester may kill
predesignated animals (other than those
predesignated for hematological tests in
paragraph (b)(1)(ii){A) of this section at
any time during the study, provided that
be/she increases the number of animals
started in the study at least by the
number scheduled or anticipated to be
killed before the ead of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund, injured, or weak. and not
expected to survive ta the next
observation, must be killed to preclude
the loss of tissues from cannibalism
and/or autolysis. Animals surviving to
the termination of the study must also
be killed. A technical empioyee must
obtain blood samples for bematologic
determinations from each animal
immediately before it is killed or as it is
killed. The method used for killing must
be humane and the same throughout the
study. The tester must select 8 method
of killing which will not produce
interfering pathologic lesions. .

(2} Pathology procedures. A Board-
Certified or Board-Eligible pathologist,

as specified in § 772.113-1(e)(1){i). must
be responsible for the planning and
conduct of all pathology procedures and
histopathology examination. as well as
for the final interpretation of all
pathology data. Other doctorate
pathologists. as specified in § 772113~
1(ej(1)(ii). are also acceptable for
conducting procedures in their
disciplines of specialization. under the
direct supervision of a Board-Certified
or Board-Eligible pathologist as
specified in § 772.113-1(e)(1)(i).
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Nota.~Direct supervision means that the
supervisor is immediately available for
consultation. as necessary. This consuitation
may be dons in person or by telephone.

_ (1) Cross necropsy. {A) Qualified
pathologists, as specified § 772113~
1(e)(1). must perform or personaally
supervise the necropsies. Other
appruptiaiely tained tachrical
employees. as specified in § 772113~
1(e)(3)(i) may assist in the necropsy.

Note.—Purscnal supervision means that the
supervisor is immediately available for
consultation at the site.

(B) Animals must be necropsied as
$000 as possible after death but no later
than 18 hours after death. If necropsy
cannot be performed immediately after
the animal is killed or found dead. a
technical employee must immediately
refrigerate (but not freeze) the animal at
temperatures Jow enough to minimize
tissue autolysis {4-8° C). Animals found
dead upon routine clinical examination
must be necropsied as soon as possibie
to salvage usable tissues.

{C) The gross necropsy must include
an initial physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organs in situ. The
examination must include the following:
sxterna) and internal portions of all
hollow organs; cranial cavity and
externa' surfaces of the brain and spinal
cord; nasal cavity and paranasal
sinuses: neck with its associated organs
and tissues: thoracic, abdominal, and
pelvic cavities with their associated
organs and tissues; and the muscular/
skeleta) carcass. The urinary bladder

and lungs must be inflated with a proper

fixative to allow for better gross
examination and preservation.

(D) The weights of the heart. liver,
kidneys. testes, spleen, lung, brain, and
adrenals must be recorded after careful
dissection and trimming. In addition. the
thyroid (with parathyroids} and pituitary
must be weighed for each nonrodent.
The person responsible for the gross
necropsy must record sll gross
necreopsy findings in accordance with
§ 772113-1(k)(2).

(ii) Tissue preservotlion. A technical
employee must immediately preserve all
tissues and organs from all test animals
in 10 percent buffered formalin or
another recognized and accepted
fixative approfriate for the specific

tissue(s). Sections from the following
tissues from all test animals regardless
of their ime of death must be properiy
preserved for routine microscopic
examinatior: o

{A) All gross lesions {with & margin of
normal tissue):

(B} Brain (minimum of one section
earh from the forebrain, midbrain, and
hindbrain);

(C) Spinal cord {minimum of one
section each from cervical, thoracic, and
lumbar regions);

(D} Eyes and contiguous Harderian
gands

(E) Pituitary gland:

(F) ¥<djor salivary glands. thymus.
thyroid with parsthyroid. mammary
glands, Zymbal's gland (if present);

(G) Oral mocous membrane (including
random sections-from tongue. buccal,
and alveolar mucosa, pharynx. and
nasopharynx)

(H) Heart and aorta (three sections
from different locations});

(I) Trachea: lungs, with the mainstem
broachi& .

{J) Esophagus, stomach. small
intestines and large intestiae {cecum.,
colon, and rectum};

{K) Adrenal glands. pancreas liver
(minimum of two lobes), gail bladder (if
present), spleex:

{L} Kidneys, urinary bladder:

(M) Representative lymph nodes
(including those draining any neoplasm
and those with gross changes}):

(N} Bone including marrow, from the
sternum vertebra and/or tibiofemoral
joint;

{O) Skin (sections from similar sites of
all animals):

(P) Skeletal musdie:

{Q) For males: testes, prostate, and all
other accessory sex organs:

(R} For females: vagina, corpus and
cervix uteri, ovaries, and fallopian
tubes. .

(iii) Preparation of tissue for
microscopic examination. A pathologist
or a technical employee, as specified in
§ 772.113~1(e)(3)(i}. must prepare all
specimens {or microscopic examination.
‘(A) Tissue fixation and timming. The
technical employee must fix tissaes for
the appropriate times for the fixative
utilized. A pathologist must perform or
directly and persanally supervise tissue
trimming. Routinely, tissues must be
tricumned to & thickness of 20 more than
0.4 cm for subsequent processing.
Parenchymal organs must be tnmumed to
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allow for the largest surface aress
possible for subsequent microscopic
examination. Hofllow organs must be
trimmed to allow for a cross section
mount from mucosa to serosa. Lymph
nodes must be hisected through the
hilus, if possible.

(B) Slide preparction. A technical
employee must cut tisyues routineiy ai s
thickness of three to six micra (3 to 8 u),

" in no case exceeding 10 g All tissues

must be stained routinely with
hematoxylin and eosin (H&E). EPA
encourages the use of special siains
appropriate to the specific neoplasm.
lesion. or tissue. Multiple sections (step
cuts) must be made on each tissue or
organ that contains gross evideace of a
neoplasm or lesion and on each tissue or
organ in which s metastasis may be
aniticipated. The tester must identify all
blocks and microscopic slides by
reference to the animal's specific
identification number and must preserve
and hold them in accordance with

§ 772.110-1()(2).

(iv} Microscopic examination end
evalvation. (A) Qualified pathologists as
described in § 772.113-1(e)(1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate alt microscopic
slides from all test animals of a given
species. .

{(B) Microscopic examination must be
performed on ail appropriate tissues
described in paragraphs (b)(2}(ii).
(b}(2)(v}. and (b)(2)(vi) of this section.
The pathologist mast record. document,
and report all microscopic indings
including all abnormalities, lesions,
neoplasms. metastatic tumors and their
anatorzic location in accordance with
§ 772113-1(k)(2).

(v) Additional Examinations. All
adverse health effects observed during
the course of the study must be
examined. When there is clinical
evidence of specific toxicologic or
pharmacologic effects related to specific
target orzans, the necropsy and
microscopic examinations of e
suspected target argans must be
conducted in greater deta:l. For
example. when there is clinical evidence
of neurclogic effects, multiple sections
from brain. spinal cord. and nerves mu3t
be examined.




(vi) Special Examinations. (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected
randomly from the long-term survivors
and sll nonrodent animals of each test
group and in all animals in which
clincial or grossiy observabdie evidence
of disease is present. If microscopic

examination reveals evidence of disease
in any of these tissues, then theae target
tissues must be examined in all test
animals. .

(B) The necropsy and microscopic
examination must include. in addition to
those tissues listed in paragraph
(b)(2)(ii) of this section, the following:

(1) In a feeding study: nasal cavity:
paranasal sinuses; nasopharynx.

{2} In an inhalation study: multiple
sections of the upper respiratory tracts
nares: nasal cavity: paranasal sinuses;
hypopharynx-larynx. B2

{3 In a dermal study: skin {(normal)
skin from sites of skin painting.
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Special Test No. 3:

§772113-2  Oncogenic stfects test
standarde,

(a) Study design. (1) Species and
Strain. (i) The tester must use at less!
two rodent species, the laboratory
mouse and rat. An alternative species
may be used if the sponsar can provide
sufficient data and/or rationale to
demonstrate that it is a more
appropriate species for a specific test
substancs. The sponsor must preseat
such data and/or rationale for Ageacy
approval as a part of the study plan

{ii) The sponsor or tester must select
the specific strains and/or stocks of test
animals o be used Established strains
and/or stocks which are expected to be
sensitive to the test substance must be
used. As part of the study plan
submission, the spomsor must present
the rationale for selection of the specific
test animals. This must include a
summary of azy prior test results with
the selected species. historical dats on
their lifespans, spontaneous diseases
and conditions (induding tumors) and
their incidences,

Nots.—Acceptable rationale for alternate
species would be resuits from prior
oncogenicity studies which show that the
alternative apecies is sensitive W the
oncogeaic efacts of the chemical class o
which the test substance belangs ar that the
alternate specias has similar metabolism or
pharmsacokinetics to humans.

(2) Sex. The tester must use equal
sumbers of males and females at each
dose level. :

(3) Age at start of test. The tester must
begin to dose rodents as soon as
possible after wesning 2od
environmental acclimatization, by no
later thaa six (6) weeks of age. For
nonrodents, the Agency must approve
the age of initis] exposure.

{4) Group size. Each “test group™ of
rats or mice must contain af least 50
animals. The tester must aasign animals
to individual test groups by e specified
randomization procedure. When the
study plaa calls for interim kill. the
tester must incresse the number of
ani:zals in each group at the start of te
stucy by the pamber scheduled 10 be
xilied before completion of the study. T¢
ennries other than the laboratory mouse

(a)

PROTOCOL

and rat are selected, EPA must approve
the number of animals per group.

(8) Control groups. A tester must use a
matched control group which is identical
in every respect to the exposed groups
except for exposure to the test
substance.

Note ({).—Uf & vehicle is administered to the
matched control group and if its toxic
properties are aot known, the tester may, at
his/her discretion. use a negative or
untreated control group.

Note (li).~~The EPA may require a Positive
Control Group for particular chemicals when
the sensitivity of the test animali to the
chemical class 10 which the test substance
belangs eannot be documented. When used,
the positive control group should serve as aa
internal quality control to sscertain whether
the test animals are sensitive to or respond in
a predictable manner to known toxic agents
and whether the lest strain or species rescts
similarly 10 another strain or species when
exposed to the same known standard
toxicant.

(8) Route(s) of odministration. To the
extent possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. The test rules in Part 771 will
specify the route(s) to be employed for a
perticular chemical. For inhalation and
dermal studies, Part 771 will also specify
the specific conditions {or administering
the test substance. i

(7) Frequency of exposure. The tester
must administer test substance and
vehicle, if any, by the same route and at
the same frequency for the duration of
the study. For gavage, the test substance
must be administered daily: {or feeding,
ad libitum; for inhalation exposure. a
minimum of 5§ days per week. 8 hours
per day: and for dermal exposure, as
specified in the applicable test rule. The
tester must conduct the dosing at
approximately the same time each day.

(8} Duration of treatment and
observotion periods. The tester must
sdminister the test substance to rodert
species {or a minimum of 24 month+ byt
no longer than 30 months. If a nonsodent
species is used. the Agency mus:
approve the duration of exposure.
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{9) Dose levels and dose selection. (i)
The tester must provide dats from z¢
least three dose levels (in addition to
controls) in each sex of each species.

(A) The high dose level must be the
maximum level that can be administered
for the duration of the test period. with
demonstrable but only slight toxicity,
and no substantial reduction in
longevity due to effects other than
tumors. Signs of demonstrable. slight
toxicity are a weight decrement not to
exceed 10 percent compared to
appropriate controls. clinical signs of
toxicity, or pathologic lesions ather than
those related to a neoplastic response.

(B) The intermediate dose level must
be some fraction (% to %) of the high
dose level.

(C) The lowest dose level must be
some fraction (% or less) of the~
intermediate dose level but not less than
10 percent of the high dose level.

{D) The sponsor or tester may add
additional dose levels at his/her own
discretion. If other dose levels are
tested. the sponsor must submit the data
from any such discretionary levels to
Agency along with that of the required
levels.

(ii} The tester must conduct a
preliminary toxicology study of at least
90 days to select the chronic dose levels
which will meet the requirements in this
subsection. A preliminary toxicology
study of at least 90 days that has been
completed previously may be subautted
for this purpose.

(iii) The sponsor must submit the
rationale for dose selection including
supporting data from preliminary
toxicity studies as a part of the plan
submission.

(b} Study conduet. (1) Clinical
procedures. Veterinarians, as specified
in § 772.113-1(e)(2). must ascertain and
be responsible for the heaith status and
car2 of all test animals prior to and
during the study. Techrucal employees.
as specified in § 772113~1(e}(3)(ii). must
be responsible for the daily
ocservations and care of test anmimais.

Special Test No. 3 uses rodent as the animal, price is based on rat.




(i) Observation of Animals. (A) Each
test animal must be identified by a
specific identification number. The
tester must account for all animals at
the end of the study. The tester must
establish and adhere to standard
operating procedures for housing,
feeding, handling. and care of test
animals as specified in § 772.110-1,
Subpart B. To further assure minimal
loss of animals due to canaibalism or
autolysis of tissue. technical employees,
as specified above, must observe the -
test animals every 12 hours througbout
the test period EPA may consider a
study to be unacceptable for purposes of
satisfying a test rule requirement if
losses in any test group exceed §
percent.

(B) Technical employees must conduct
routine clinical examinations on each
animal. These clinical examinations
must include weighing of each animaul,
spproximately the same time of day, al
least once a week during the first 13
weeks, and every two weeks therealter.
and observing animals in relation to
food and water consumption. morbid:’y,
mortality and .<uses thereof, loss of
animalis [or whatever reason. signs to
toxicity, pharmacologic effects, and
behavioral changes. The observer must
record all data in detail at the time of
observation.

(il) Hematology. The tester must
conduct the following quantitative
hematologic determinations on a
minimum of eight predesignated animals
in each test group at one year (= one
month) and at termination: hematocrit,
hemogiobin, erythrocyte count, total and
differential leukocyte counts, platelet
count, and prothrombin and clotting
times. If hematologic evidence of anemia
is present at one year, reticulocyte
counts must be performed within one
-week of the determination. In addition
to the tests listed above, if any interim
clinical observations suggest that other
tests are necessary to assess the hesith
status of test animals, the appropriate
tests must be conducted. [n the event
that any of the predesignated animals
does not survive 12 months, another
animal selected by statistical
randomization from the remainder of the
appropriate test group can serve as a
replacement.

Note.—Predesignated means that the
animal bas been selected to underyo this test
by e speaified randomization procedurs prior
to initiation of the study. .
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(iii) Interim kill. The tester may kill
predesignated animals (other than those
predesignated for hematological test in
paragraph (b)(1)(ii) of this section at any
time during the study. provided that he
{she) increased the number of animals
started in the study at least by the
number scheduled or anticipated to be
killed before the end of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund. injured. or weak, and not
expected to survive to the next
observation, must be killed to preclude
the loss of tissues from cannibalism
and/or autolysis. Animals surviving to
the termination of the study must also
be killed. A technical employee must
obtain blood samples for hemotologic
determinations from each animal
ammediately before it is killed or as it is
illed. The method used for killing must
be humane ¢nd the same throughout the
study. The tester must select a method
of killing which will not produce
interfering pathologic lesions.

(2) Pathology procedures. A Board-
certified or Board-eligible pathologist. as
specified in § 772.113-1(e)(1)(i). must be
responsible for the planning and ,
conduct of all pathology procedures and '
histopathology examinations, as well as
for the final interpretation of all _
pathology data. Other doctorate
pathologists, as specified in § 772.113-

1(e)(1)(if). are also acceptable for
conducting procedures in their
disciplines of specialization, under the
direct supervision of a Board-Certified
or Board-Eligible pathologist as
specified in § 772.113-1(e){1)(i).

Note.—Direct supervision means that the
supervisor is immediately available for
consultation. as necessary. This consuitation
may be done in person or by telephona.

(i) Gross necropsy. {A) Qualified
patholrgists, as specified in § 772.113-
1(e)(2)(1). must perform or personally
supervise the necropsies. Other
appropriately trained technical
employees, as specified in § 772113~
1{e)(3)(1). may assist in the necropsy.

Nots.—Personal supervision means that the
supervisar is immediataly available for
consullation at the site.

(B) Animals must be necropsied as
soon as possible after deatk but no later
than 18 bows after death If necropsy
cannot be performed immediately after
the animal is killed or found dead. a
tec hnical employee must immediately
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refrigerate (but not freeze) the umml at
temperatures low enough to minimize
tissue autolysis (4-8° C)- Ammah found
dead upoa routine clinical examination
must be necropsied as soon as possible
to salvage useable tissues.

(C) Thegross necropsy must include
an initisl physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organis in situ. The
examination must include the following:
external and internal portions of afl
bhollow organs: cranial cavitysnd
external surfaces of the brain and spinal
cord: nasal cavity and paranasal
sinuses: neck with its associsted organs
and tissues; thoracic. abdominal. and
pelvic cavities with their assaciate
organis and tissues and the muscular/
skeletal carcass. The urinary bladder
and lungs must be inflated with a proper
fixative to allow for better gross
examination and preservation.

(D) The person responsible for the
gross necropsy must record all gross
pecropsy Bndings in accordance with
§ 772.113-1 (k)}{2) .

(id) Tissue preservation. A technical
employee must immediately preserve all
tissues and organs from ail test animals
in ten percent (10%) buffered formalin or
anotber recognized and accepted
fixative appropriate for the specific -
tissue(s). Sections from the following
tissues from all test animals regardless
of their time of death must be properly
preserved for Toutine microscopic
examination: : _

{A) All gross lesions (with a marg:n ¢
normal tissusej; ’

(B) Brain (minimum of one section
each from the forebrain, midbrain, and
hindbrain); .

(C) Eyes and contiguous Harderian
glands:

(D) Pituitary gland:

(E) Major salivary glands, thymus,
thyroid with parathyroid, mammary
glands: Zymbal's gland {if present)

" (F) Oral mucous membrane (including
random sections from tongue. buccal,
and alveolar mucosa, pharynx. and
nasopharynx} :

(G) Heart and aorta:

(H) Trachea; lungs with the mainstem
bronchi;

(1) Esophagus. stomach, small
intestines and large intestine (cecum.
colon, and rectum):

(0) Adrenal glands, pancress. liver
(minimum of two lobes), gall bladder (if
present), spleer

(X) Kidneys. urinary bladder:

{L) Representative lumph nodes
(including those draining asy neoplasm
and those with grose chenges):

(M) Bone including marrow from the
sternum, vertebra and/or tibiofemoral

joint:
(N} Skeletal muscie:

{O) For males: testes, prostate, and all
other scoessory sex organs;

(P} For females: vagina,. corpus and
cervix ateri, ovaries, and fallopian
tubes.

(iii) Preparation of tissue for
microscopic examination. A pathologist
or & technical employee, as specified in
§ 772113-1(e)(3)(i). must prepere all
specimens for microscopic examination.

{A) Tissue fixation and trimming. A
technical employee must fix tissues for
the sppropriate time for the fixstive
utilized. A pathologist mnst perform or

- directly and personally supervise tissue

trimming. Routinely, tissues must be
trimmed to s thickness of no more than
0.4 cm for subsequent processing.
Parenchymal organs must be trimmed to
allow for the largest surface area
possible for subequent microscopic
examination. Hollow organs must be
trimmed to allow for & cross section
mount from mucosa o serosa. Lymph
nodes must be bisected through the
hilus, if possible.

(B) Slide preparation. A technical
employee must cut tissues routinely at a
thickness of three to six micra (3to 8 p),
in no case exceeding 10u. All tissues
must be stained routinely with
hematoxylin and eosin {H&E). EPA
encourages the use of special stains
appropriate to the specific neoplasm.
lesion, or issue. Multiple sections {step
cuts} must be made on each tssue or
organ that contains gross evidence of a
neoplasm or lesion and on each tissue or
organ in which a metastasis may be
anticipated. The tester must identify all
blocks and microscopic siides by
references 10 the animal’s specific
identification number and must preserve
and hold them in accordance with
§ 772.110-1(5)(2).

(iv) Micrascopic exaaunation and
evoluation. (A) Qualified pathologista as
described in § 772.113-1(e)(1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate all microscopic
slides from all test animals of a given
species.

(B) Microscopic examination must be
performed on all tissues described in
paragraphs (b)(2)(ii). (b)(2)(v). and
(bj(2)(vi) of this section. The pathalogist -
must record, document, and report all
microscopic findings including all
abnormalities. lesions. neopiasms.
metastatic tumors and their anatormnic
locations in accordance with § 772113~
1(k)(2)-

(v) Additional examination. All
adverse health effects. including non-
oncogenic efJects, observed during the
course of the study must be examined.
When there is clinical evidence
suggesting specific toxicologic or
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pharmacologic effects, including non.
oncogenic effects, the necropsy and
microscopic examinations of the
suspected target organs must be
conducted in greater detail. For
example, when there is clinical evidence
of neurologic effects, mrultiple secticas
from brain, spinal cord. and nerves must
be examined.

(vi) Special examinations. (A) :
Additional sections, as specilied belaw.
must be micrascopically examined fom
& minimun ol icu duiuals seleuiou
randomly from the long-term survivors
of each test group and in all animals in
which clinical or grossly observable
evidence of disease is preseat. If
microscopic examination reveals
evidence of disense in any of the tissues.
then these target tissues must be
examined in all test animals

(B) The necropsy and microscopic
examinations must include. in addition
to those tissues listed in paragraph
{b)(2)(ii) of this section. the following:

{1) Ia o feeding study: nasal cavity:
paranasal sinus®s; nasopharynx.

{2) In on inhalation study: multiple
sections of the upper respiratory tract:
nares: nasal cavity: paranasal sinuses:
hypopharymx-larynx.

{(2) /n a dermal study: skin [normal);
skin from sites of skin painting.
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Special Test No. 3: Reproductive Effects Study (772.116-3), Rodenc(a)

§$772.116-3. Reproductive effects test
standards.

(a) Study design. (1) Species. Testing
must be performed in at least one
mammalian species which may be the
same as one of the two species used in
the teratogenic effects study pursuant to
§ 772.116-2 of thissubpart. The rat is
preferred.

(2) Number and sex of animals. In
testing with rodents. each dose and
control group must contain enough
females to produce approximately 20
litters (20 sampling units) at each
breeding, assuming typical mating and
fertility for the strain. At least 10 fertile
males per dose in the first mating of the
F generation must be used.
Subsequently at least 10 males per dose
level are required.

(3) Number of doses and dose
selection. (i) At least three dose level
groups, in addition to the control group,
must be tested.

{ii) The highest dose level must
produce an observable toxicological or

pharmacological effectin the test -

animals, but not cause more than 10

percent fatalities. This level must be

higher than that expected for human
sare. -

(iii) The lowest dose level must
produce no observable adverse effects.

{4) Contro! group. Concurrent control
groups are required as follows:

{i) A vehicle control group is required
if a vehicle is used in administering the
test substance. H there are insuficient
data an the toxic properties of the
vehicle used in administering the test
substance, a separate control
receiving ne.chemical treatment is also
required.

fif) f no vehicle isused in
admmistering the test sebstance, &
separate control group receiving a sham
treatmennt (e.g.. physiological saline) is

(S) Route of adrministration. To the
extent possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. The test rules in Part 771 will
specify the route(s) to be employed for a
particular chemical.

(8) Duration of testing. (i) The test
substance must be administered to two
generations of animals, F,and Fi. A
third generation cf animals, F, will be
exposed to the test substance /n utero
and through nursing.

(ii) Dosing of animals in the F,
generation must begin as soon as
possible after weaning and
zcclimatization, and in any case before
the animals are 6 weeks old. The test
substance must be administered daily to
the F, generation. Dosing must continue
until all F, generation animals have
been weaned. 7

(iii) Dosing of the animals selected
from the F, generation {or breeding must
begin as soon as the animals are
weaned (approximately 30 days after
birth). The test substance must be
administered daily to these animals.
dosing must continue until 30 days after
all Fy animals have been weaned
(Dosing of animals from F, generation is
not required if they have not been
selected for breeding).

(b) Study conduct. (1) Breeding. Alter
the F, generation animals such as
rodents and lagomorphs have received
the test substance for at least 100 days.
they must be bred to produce the F,
generation. Appropriate numbers of
males and females mast be selected at
random from different litters of the F,
generation for breeding. After the test
substance has been administered to
these animals for at least 120 days, they
must be bred to produce the F,
generation. Figure 1 of the Appendix

indicates an acceptable breeding and
dosing schedule, : .

(2} Animel care. Pregnant females
must be caged separately and fumnished
with aesting materisls,

(3) Observations. The requirements
for observafion of animals as specified
in Sabpart A, § 772.100-2(b}(6) apply to
Subpart F.

(@) Frequency. Each animal must be
observed for effects as long as it is being
exposed to the test substance. Animals
orust be observed as frequently as
necessary to obtain the data required hy
parsgraph (c) of this section and
Subpart A Section 772.100-2 (bx6).

(ii) Growth and delivery data. The
weight of each weanling must be
recorded weekly to weight maturity and
monthly thereaiter. The dates ot
delivery must be recorded.

(iif) Materna/ dote. Obeerration must
be made of the general condition and
behavior of mothers, including nesting
and nursing. Any abnormalities must be
recorded.

(iv) Potamal dota. Measurments must
be made of spermatogenesis of all males
in the Fo. F.. and F, generations used to
produce the subsequent generztions.
Such measurements should be
undertaken with. 1 one week after
breeding. In addition, ar as an
alternative, histopathology
examinations of the tests, as indicated
in paragraph (c)(11) of this section. must
be undertaken. Additiona) useful
irformation may be obtained by
histopathology examinations of the tests
of males in the F, and F, generations.
particularly those males used for
producing the subsequent geperations. 1f
spermatogeaesis or histopathology of
tests is evaluated in males in the F, and
F: generations, such males should be of
the same approximate age and skould
have been dosed for the same
appraximate length of time as males
ased in the F, generation {at the time the
F. generation males were examined).

(v} Litter deta. All litters must be
examined as sqon as possible after
delivery. Where possible, effort should
be made to preveat cannibalism of
young. The [ollowing must be recorded:
Litter size: number of stillborn: and
number of live births. Viability counts
and pup weight must be recarded at
birth. four days after birth. and wear . 3.
Additional viability counts between the
fourth day and weaning are required for
non-rocents. Aay pavsical or behavioral
abnormalities must be recorded.

(8) Gross necropsy cnd
histopethology. (i) F, generniicn. Ten
males and 25 females [rom each dose
level and the control group must be
subjected to a compiete gross necropsy

(a) Special Test No. 3 uses rodent as the animal, price is based on rat.
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and histopathology examination. The
animals must be chosen from the F,
generation animals used to produce the
F, generation. The animals must be
sacrificed at the end of the required
period of dosing. The necropsy and
histopathology examination must
include examination of the reproductive
organs.

(ii} F\ and F; generation. A complete
gross necropsy and histopathology

 examination must be conducted on five
randomly selected weanlings of each
sex from each test group (dose level and
sex) in each generation (F, and Fy).

{iii) Conduct of examinations. All
examinations must be conducted by or
under the supervision of a qualified
pathologist. The standards set forth in
§ 772.100-2(b}(1} and (7}, Subpart A
Apply.

(c) Data reporting and evaluation. The
tester must submit to EPA the following
reports: .

>Study Plan” as required in § 772.100-
2{b)(2}. Subpart A;

“Interim Quarterly Summary Reports™
outlining the current status of the study
including any significant findings: and a
“Final Test Report™.

In addition to the basic information
required by § 772.100-2(b)(8), Subpart A,
the “Final Test Report” must include the
following information, presented in the
format specified:

(1) Test protocol. (i) The rationale lor
species and strain selection: and

(ii) The rationale for selection for the
dosage levels: dosage levels must be
reported as mg/kg/day as well as ppm.

{2) Animal doto. For all means in the
data required in this subparagraph, such
means must be accompanied by the
standard deviation.

(i) Female data. The following
information relating to the reproduction
of each female must be supplied in
tables, with footnotes and description
where appropriate:

(A) For each animal: Date of delivery:
and unusual or abnormal behavior
during estrous, gestation, or delivery;
and fertility.

(B) Cumulative data showing means

“for controls and each dose leve! group in
the F, and F, generation: the gestation
index: approximate durstion of
gestation: and number and percent of
animals showing behavioral
abnormalities in connection with
reproductive activity.

(C) For each mother: Its identification
number: any abnormalities in nesting or
nursing: total number of offspring per
litter; number and percent of live and
dead offspring: and general condition of
offspring and mother through weaning.

(D) For each dose level and control
group in the F, and F, generation: The
fertility index; average size of litter;
average number of dead and live
offspring per litter; and number and
percent of mothers showing behavioral
abnormalities in nesting and nursing.

(ii) Male data. For each male
evaluated for spermatogenesis in
accordance with paragraph (b)(3)(iv) of
this section: identification number and
the results of the evaluation

(iii) Litter data on preweanling
animals. The following litter data on
preweanling animals must be supplied
in tables, with footnotes and
descriptions where appropriate:

(A} For each litte~ arranged by dose
level and generation: Total litter size:
number and percent of stillborn; number
and percent of live births; viability
index: lactation index: weekly viability
counts and weekly weight of each pup
from day 4 of life to weaning: and
number and nature of physical
sbnormalities observed

(B) For each dose level and
generation: Mean weekly weight of all
pups from day 4 of life to weaning;
number and percent of pups with
physical or behavioral abnormalities:
number and percent of pups surviving at
birth, 1 week, and 3 weeks: and mean
viability and lactation indices.

(iv) Litter data on postweaniing and
mature animals. the following
informaiton, arranged by test group
{dose level and sex), must be supplied in
tabular form (unless adequate

- justification is supplied to present these

data in another form):

(A) For each animal: Its identification
number; its age at the beginning of the
study: its age at death and manner of
death; and its weight, as measured
weekly through 1 month of age and
monthly therealter.

(B) Cumulative data showing means
for each control and test group: The
weekly or monthly weights: and the
number and percent of animals with
behavioral abnormalities.

(3) Gross nécropsy dota. The
following test information. arranged by
test groups (dose level and sex) must be
reported:

(i) Data showing the identification of
any animal for which any gross
sbnormality or lesion was observed,
and containing for each such animal a
description of each abnormality or
lesion. Gross abnormalities or lesions
observed repeatedly in gross necropsies
need be described only once and
thereafter may be described by

. reference.

(ii) Data showing the number of
animals a{Teced by each type of
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abnormality or lesion: and the number
of animals in which any abnormality or
lesion was observed.

{4) Evaluation. (i) Evaluatiqn of the
results with respect to all toxicor -
pharmacological effects. includxgg: _

{A) An evaluation of the relationships,
if any, between exposures to the test
substance and-the incidence and
severity of effects (including effects on
reproduction, behavior, tumors and
ledinne and martatity]

{B) An indication of the dosage level
at which no toxic effects attributable 1o
the test substance would appear.

(ii) Statistical snalyses must be
performed 1o assist in the reporting and
evaluation of data. All statistical
methods used must be identified by
reference and/or fully described.




Special Test No. 3:

$772116~2 Teratogenic effects test
standards.

(a) Study design (1) Species and
strain. Testing must be performed in at
least two mammalian species. The rat,
mouse, hamster, or rabbit are
acceptable. Other species may be used
if adequate justification is supplied One
species must be the same as the species
used in the reproductive study. Strains
with low fecundity must not be used.’
Historical teratogenic data for the
specific strain tested must be submitted.

(2) Sex and age. All test and control
animals must be young. mature,
pregnant females of uniform age, size,
and parity. Prima gravida females are
preferred.

- {3) Control groups. Concurrent control
group(s) are required as follows:

{i) A positive control group is
required. unless historical data from the
laboratory performing the test are
submitted which demonstrate that the
strains of animals being used are
sensitive to known teratogenic agents.

(ii) A vehicle control group is required
if a vehicle is used in administering the
test substance. In addition. if there are
insufficient data on toxic properties of
the vehicle used in administering the
test substance, an untreated (negative)
control group receiving a sham :
teatment (e.g., physiological saline) is

‘also required. -

(iii) If no vehicle is used in
administering the test substance, a
separate control group receiving a sham
treatment (e.g.. physiological saline) is
required.

{4) Number of animals. Each test and
control group must include 20 or more
pregnant females {or rat, mouse. and
hamster. and at least 12 pregnant
females for rabbit

(a)

PROTOCOL

Teratogenic Effects Study (772.116-2), Rodent

{5) Duration of test and time of
delivery. (1) The test subtance must be
administered daily beginning at. or
before, the time of implantation and
continuing through the period of major
organogenesis. Exposure of each species
must encompass the gestation period up
to the day before term.

(ii) Fetuses must be delivered by
cesarean section approximately 1 day
prior to term.

(iif) Females (pareats) must ordinarily
be sacrificed at time of cesarean section
unless conditions indicate earlier
sacrifice as required by paragraph (ii] of
this section.

(6) Dosage. (i) At least three dosage
levels must be tested in addition to the
control(s).

{ii) The highest dosage level must
induce some fetal or maternal toxicity,
as demonstrated by body weight
reduction or other toxic signs, but not
cause more than 10 percent maternal
fatalities. This level must be higher than
that expected for human exposure.

(iii) The intermediate dose(s) must be
spaced logarithmically (or at some
approximate comparable point) between
the high and low dosage level and must
induce some observable fetal effects
attributable to the test substance. when
possible.

(iv] The low dosage level must induce
no observable adverse effects
attributable to the test substance.

{v) The dose administered to each
animal must be based on the individual
animal’s body weight on the first day of
test substance administration.

(vi) Dosing must be scheduled at
approximately the same time duning the
day.
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(a)

(7) Route of administration. To the
extent possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. The test rules in Part 771 will
specify the route(s) to be employed for a
particular chemical.

(b) Study conduct. (1) Animal care.
Food and water must be provided ad
libitum. Pregnant females must be
provided nesting materials or
justification for not providing such
material must be submitted. Animals
may be individually caged or group
caged.

(2) Observation. (i) The requirements
for observation of animals as specified
in Subpart A, § 772.100-2(b){6) apply to
Subpart F. Each such observation must
be made by an appropriately-trained
observer, who must note and record
benavioral abnormalities. and all
clinical signs of toxicity. including
moctality.

{ii) Any female showing signs of
abortion or premature delivery must be
sacrificed on the day such evidence is
observed. These animals must be
analyzed. and all abservations reported
separately.

(iii) Females must be weighed at the
«rst day of tes! substance
administration and at sacrifice.

(3) Necropsy. (i) Immediately after the
female is sacrificed, the uterus must be
excised and weighed. then examined for
fetal resorption. number of live fetuses
and number of dead or resorbed fetusr..
The litter weight of live fetuses must be
determined.

{ii) One-half of each litter must be
examined for skeletal anomalies. and
the remaining one-half of each litter
must be examined for soft tissue
anomalies.

Special Test No. 3 must be performed in two rodents, price is based on a
single species rat study.
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(1ii} External and so.i. :issue
examination of the fetuses must be
performed by or under the supervision
of an individual experienced and
suitably trained interatogenic studies.
The sex of each fetus must be
determined. if possible. Gross
observations of the skeleton and
external and internal organs must be
made with the aid of a dissecting
microscope {or other instrument
providing similar magnification). The
internal gross morphology must be
examined by sectioning through soft
tissues (using razor blade sectioning or
comparable techniques).

(iv) The necropsy data must be
recorded and reported in accordance
with paragraph (3) of this section.

(v] Entire fetuses must be preserved
and held in accordance with § 772.110-
1(j). Subpart B.

(¢} Date reporting and evaluation. In
addition to the basic information
required by § 772.100-2(b)(8). Subpart A,
the final test report must include the
following information, presented in the
format specified:

(1) Test protocol. Rationale for
selection of the species and strain used.

(i) Dose levels (expressed as mg/kg of
body weight per day) administered. and
the rationale for their selection: and the
number of days of tests substance
administration.

(ii) Route and method of
administration utilized and the rationale
for selection if other than oral
intubation.

(iii) Positive control data or historical
data from the laboratory performing the
test which demonstrate the sensitivity of
the strains being used.

(iv) Justification statement {or not
providing nesting materials fc+
pregnanat {emales, f such msterials
were not provided.

~ [2) Maternal dota. (i) The following
information. arranged by test groups.
must be supplied in tabular form:

{A) Data showing, for each animal:

(1) lts identification number:

{2} Its age (or approximate age) at the
start of the test:

(3) Data.of caesarian section and
sacrifice:

{4) Body weight on first day of dosing;

(5) Its body weight st sacrifice (actual,
and corrected (by subtracting gravid
uterus});

(6) The body weight change based on
the foregoing weight messurements: and

{7} Any signs of abortion or premature

delivery.

(B) Data showing, for each dose level:

(2) The number of animals initially on
study:

(2) The number and percent that died;

(3) The number and percent that were
pregnant; and

{4) The average matemal body weight
change.

(i) The following test information
must be supplied in any appropriate
form: A description of all observed signs
of toxicity accompanied by the animal's
identification number, test group. and
date(s) of observation.

(3) Fetal data. When an anomaly is
difficult to describe, a photograph of it
may be submitted. All means must be
accompanied by standard deviation.
The following information arranged by
test group must be supplied in tabular
form:

(i) Numerical data showing, for each
litter:

{A) Identification numbers:

{B) Number and percent of live
fetuses;

(C) Average live fetal weight:

(D) Number of each sex, if
determined;

(E) Number and percent of dead and
resorbed fetuses;

(Fj Number of implantations: anod

(G) Number and percent of fetuses
with any soft tissue of skeletal
abnormality.

{ii) Anomaly data showing, for each
litter:

(A) Identification number(s);

(B} Number of fetuses examined by
Tnecropsy:

(C) Number and percent of fetuses
having soft tissue anomalies;

(D) Number of fetuses examined for
skeletal aromalies:

(E) Number and percent of fetuses
having skeletil anomalies: and

(F) Incidence and a full description of
each type of anomaly.

(iii} Cumulative data showing, for
each dose level:

(A) Identification of the dose level
group:

{B) Number of litters examined;

{C) Number of implantations per litter;

{D) Average number of live fetuses
per litter:

(E) Average of live feta] weights:

{F) Percent of dead and resorbed
fotuses per litter:
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(G) Number and percent of fetuses
bearing anomalies of each kind
observed:

(H) Number and percent of fetuses
bearing any anomaly;

(1) Number and percent of abnormal
fetuses per litter; and

(J) Number and percent of litters
Laving anomalous fetuses.

(4) Evaluation. The litter or dam is an
accepted unit for evaluation. Data on
individual fetuses with anomalies
should also be considered.

(i) Evaluation of the results with
respect to observed effects, must
include:

{A) An evaluation of the relationship.
if any, between exposure to the test
substance and the anomalies and all
other toxic signs cbserved: and

(B) An indication of the dosage level
at which no toxic effects attributable to
the test substance would appear.

(i} Statistical analyses must be
performed to assist in the reporting and
evaluation of data. All statistical
methods used should be identified by
reference and/or fully described.
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Special Test No. 3: Combined Chronic Toxicity and
Oncogenic Effects Oral Study, Rodent(2

i (No standard protocol available)

(a) Special Test No. 3 uses rodent as the animal, price is based on rat,

23




Life Systems. Jne.

PROTOCOL

Special Test No. 3: Combined Reprodngion/Teratogenic
Effects Study, Rodent

(No standard protocol available)

(a) Special Test No. 3 uses rodent as animal, price is based on rat.
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PROTOCOL

Test No. 4:

§ 772.112-23  Acute inhalation toxicity
study.

(a) Study design. (1) Species. sex. and
uge. Tesiiug 1nust be performed with the
laboratory rat. Young adult male and
female animals must be used.

(2) Number of caimals and selection
of dose levels. (i) A trial test is
recommended [or the purpose of
establishing a dosing regimen which
must include one dose level higher than
the expected LC,, and at least one dose
level below the expected LC.. If data
based on testing with at least S animal-
per sex are submitted showing that no

toxicity is evident st $ mg/1. no further
testing at other dose levels is necessary.
1f mortality is produced. the ° .
requirements of paragraph (a)(2)(ii] of
this section apply.

{ii} The number of animals per dose
level. and the number and the spacing of
dose levles must be chosen to produce
test groups with monality rates between
10 percent and 90 percent. and to permit
calculation of the LC. with a 95 percent
confidence limit of 20 percent or less. At
least 4 dose levels of the test substance.
in addition to controls. must be tested.
Though the greup sizes may vary for
each dose level, the group must contain
an equal number of male and female
animals. .

(3) Duration of test. In selecting the
exposure period, allowance must be
made for changed concentration
equilibration time. Where there is no
difficulty in maintaining a steady
concentration of the test substance in
the chamber(s). the expaosure period
must be at least 1 hour. Where there is
some difficulty in maintaining a study
concentration the exposure period must
last up to 4 hours. The animals must be
observed for 14 days. or until ail signs of
reversible toxicity subside. whichever
occurs later.

(4) Use of solvent. A solvent may be

* added to the test substance. if
necessary. to help generate an exposure
atmosphere. If a product's labeling
instructions specify the use of a
particular solvent, that solvent is
preferred. If no solvent is specified in
the product’s labeling instructions. the
solvent. if any. which isusedto
formulate the product should be used.

(a)

Test No. 4 uses rodent as the

Acute Inhalation Toxicity Study (772.112-23), Rodent

(a)

(5) Control groups. (i) A concurrent
untreated control group is required.

(ii) If any solvent, other than water. is
used in generating the exposure
aimosphere, 4 venicie control group
must be tested. The vehicle control
group must be exposed to an
atmosphere containing the greatest
concentration of solvent present in any
test systemn.

(b) Study conduct. (1) Exposure
chamber design end operation.

(i) Inhalation exposure techniques
described in this section are based on
the use of whole-body inhalation
chambers which allow the experimental
animals to receive whole-body dermal
exposure and possible large oral
exposure, as well as the exposure by
inhalation. In some cases. the
investigators will want to use other
inhalation exposure techniques
involving face masks. head-only
exposure, intratracheal instillation, or
other similar techniques which reduce or
preclude added dermal and oral

exposures. Some alternative techniques
are described by Phalen, 1978. When
slternative techniques are used, the
procedures and resuits must be reported
in a manner similar to that required with
the use of whole-body inhalation
chambers.

(ii)) Animals must be tested in a
dynamic air flow exposure chamber.
The chamber design must be chosen to
enable production of an evenly
distributed exposure atmosphere
throughout the chamber. The chumber
design also should minimize crowding of
the test animals and maximize their
exposure to the test substance.

(2) Operation measurements. The
following measurements must be taken
with care to avoid major fluctuations in
the air concentrations or major
discrepancies in the operation of the
chambers.

(i) Air fiow. The rate of air low
through the chamber must be measured
continuously.

{ii) Chamber concentrations. (A)
Nominal concentrations must be
calculated for each run by dividing the
amount of the test substance used for
the generating system by the air flowing
throi:gh the chamber during the

animal, price is based on rat.
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(B) Actual chamber concentrations
must be determined by samples of
chamber air t1aken near to the breathing
zone of the animals as frequently as
necessary 1o obtain an averaged
integrated external exposuse which is
representative of the entire exposure
period. The system used to generate the
vapor, gas. or aerosol should be such
that the chamber concentrations and
particle size distributions sre controlled
under stable conditions, refiecting the
current state-of-the-art. and should not
vary in a range greater than 30 percent
of the average [range/mean equal to or
fess than 30 percent).

(iii} Temperature and Humidity. The
temperature must be maintained at
24 = 2° C, and the humidity within the

- chamber at 40-6¢ percent. Both must ke

monitored continucusly.

(iv} Oxygen. The rate of sir flow
through the chamber must be adjusted
to insure that the oxygen content of
exposure stmosphere-is at jeast 19
percent.

{v} Particle Size Measurement. (K)
Generol. In the case of gases and
vapors, particulate sampling should be
carried out at intervals 1o insure the
animals ace not being exposed-to
unknown and unexpected particulate
materials. Aerosol particle size
measurements should be made on
samples taken at the breathing level ¢,
the animals. Thesé analyses should b
carried out using techniques and
equipment reflective of the state-of-the-
art. All of the suspended aerosol {on a
gravimetric basis) should be accounted
for, even when most of the aerosol-is not
respirable.

(B) Sizing Analysis. The sizing
analysis should be in terms of
equivalent aerodynamic diametess and
should be represented as geometric
mean {median) diameters and their
geometric standard devistions [see
NIOSH syllabus in the Appendix to this
section], as calculated from log
probability graphs or computer
ptograms. The size analyses should be
carried out frequently during the
development of the generating system to
insure proper stability of aerosol
particles. and only as often theresfter
during the exposure as is necessary to
determine adequastely the consistency of
particie distributions to which the
animals are exposed. maintaining st
fesst 20 percent of the particles at 10
microns or less. At s minimum, these

_ analyses should be carried out once per

hour for ezzh level of exposure for
gasious test substances. twice per hour
for liquid test substances. and 4 times
per tour for dusts and powders.

{3) Ciservotion. The animals must be
observed frequently during the day of
dosing and checked at least every 12
bours throughout the test perod. for
least 14 days after desing or unnl all

signs of reversible toxicity subside.
whichever occurs later. The following
must be recorded: Nature. onset.
severity, and durstion of all gross or
visible toxic or pharmacologic effects.
i.e.. abnormal or unusal cardiovascular.
respiratory, excretary. behavioral. or
ather activity. as well as signs indicating
an adverse effect on the central nervous
system (paralysis. lack of coordination.
steggering); pupillary reactions: and time
of death. The-weight of each animal
must be determined on the day ol
dosing, 2.3, 4. 7, and 14 days after
dosing, weekly thereafter, and at death.

(4) Sacrifice and Necropsy. All
animals iiving at the termination of the
observation period must be sacrificed.
All test animals. whether dying by
sacrifice or during the test, must be
subjected to & complete gross necropsy
following their death, in accordance
with § 772.100-2(b){7). Subpart A.
Examination must include nasal
passages, trachea. bronchi. and Jungs.
and any other tissues known to be
alfected by the lest substance. All
abnormalities must be recorded.

(5} Preservation of tissues and
histopathology examination. The
following are required:

(i} Those tissues designated in
paragraph {b)(5)(ii) of this section must
be placed in suitable fixative as soon as
possible. Tissues and microscopic slides
must be prepared according to the
standards set forth in § 772.100~
2(b}(7(ii} and (iii), Subpart A. Tissue
samples, tissue blocks. and microscopic
slides must be preserved and held in
accordance with § 772110-1(j).

(ii} The following tissues muat be
examined microscopically:

(A) Lungs. liver, and kidneys at all
dose levels. .

{B) Any tissue or organ that appears
abnormal. at any dosage level, as
determined in the necropsy
examination.

(iii} The histopathalogy findings must
be recorded and reported as required by
paragraph (c)(10) of this section.

(¢) Data reporting evaluction. In
addition to information required by
$ 772.100-2(b)(8}, Subpart A, and
paragraphs (b}(3} and (b)(4] of this
section, the test report must include the
following:

(1) Vapor pressure and particulate
size (median size with geometric
standard deviation).

(2) Description of the chamber design
and operation, including type of
chamber, its dimensions, the source of
makeup air and its cenditioning (heating
or cooling) for use in the chamber, the
trestment of exhausted air. the housing
and maintenance of the animals in the
chambers. and similar related
information. Equipment for measuring
temperatures and humidity. the
genersating system, and the methods of
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analyzing airborne concentrations and
particle sizing must be described:

{3) The following operation data must
be tabulated both individually and in
summary {orm. using means and
standard deviations (with or without
ranges) in tabular form. The data
summaries must be grouped according
1o experimental groups. and
nonexpected differences (such as in
temperature and airflow) and must be
tested for statistical significance,

{i) Airflow cates through the chamber;

(ii) Chamber temperature and
humidity:

{iii) Nominal concentrations:

{iv] Actual concentrations: and

(v) Median particle sizes and their
geometric standard deviations and
percent of particles 10 microns or less.

{4) Tabulation of the tesponse data
[number of animals dying per number of
animals showing signs of toxicity per
aumber of animals exposed) at each
exposure level by sex, and time of death
afier dosing;

{5) Tabulation of the body weights on
the day of dosing, 2.3, 4.7, and 14 days
after dosing, weekly thereafter, and at
death.

{6) The LC., {calculated on an
exposure of one hour) {or each sex for
each test substance;

{?) Specification of the method used
for LC.. calculation:

{8) The 95 percent confidence interval
for the LCeu:

{9) The dose-response curve and slope
{(with confidence limits}; and

{10) The histopsthology findings
including a complete record of lesions
and sbnormalities observed. and the
histological diagnosis and
characterization of tach kind of lesion
or abnormality observed, naming those
which apparently caused death or
morbidity.
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PROTOCOL

§772.112-33 Subchranic inhaiation
toxicity study,

(a) Study design. (1) Species and Age.
Testing must be pertormed on young adult
laboratory rats.

(2) Number ond Sex of Test Animals. A
minimum of 10 animals per sex per exposure
level must be used. This aumber must be
increased by the number. if any, scheduled to
be sacrificed belore completion of the study.
such as, for example. rats on which
hematology and biocod chemisay
determinations are made before and during
the study.

(3) Number and selection of exposure
concentration levels. (i) At least three
exposure concentratioa levels, in
addition to the control(s), must be used.

(ii) The lowest atmospheric
concentration must not show toxic
effects.

(iii}) The highest atmospheric
concentration must demonstrate some
toxicological effects, but not cause more
than 10 percent fatalities. This level
should be higher than that expecied for
human exposure.

(iv) All exposure levels and control(s}
must be performed concurrently.

(4) Duration of testing. Animals must
be exposed to the test substance at least
6 hours per day for at least 5 days per
week over a 90-day period. Longer or
more continuous exposures may be
selected, depending on the test
substance and the expected use pattern
of the test substance. If shorter or less
continuous exposures seem appropriate.
the tester must consult with the Agency
concerning the exposure times.

(5) Use of vehicle. A vehicle may be
added to the test substance. if
necessary, to help generate an exposure
atmosphere. If the product’s labeling
instructions specify the use cf a vehicle,
that vehicle is preferred. If no vehicle is
specified in the product's labeling
instructions, the vehicle. if any. that has
been used to formulate the product
should be used. if possible.

(6) Controls. (i) Vehicle control. If any
vehicle other than water is used in
generating the exposure atmosphere. a
cancurrent solvent control group is
required.

(a) Test No. 5 uses rodent as the animal, price is based on rat.

* (ii) Negative control. A concurrent
negative controi group 1s required. These
control animals must be treated in the
same manner as all other test animals
(including placement in exposure
chambers). except that this control
group must not be exposed to an
atmosphere containing the test
substance or any solvent.

(b) Study conduct. (1) Exposure
chamber design and operation.
Inhalation exposure techniques
described in this section are based on
the use of whole-body inhalation
chambers. In such chambers. the
experimental animals receive whole-
body dermal exposure and possibly
large aral exposure, as well as exposure
by inhalation. In some cases. the tester
may want to use other inhalation
exposure techniques involving face
masks, bead-only exposures,
intratracheal instillation, and other
similar techniques which reduce or
preclude dermal and oral exposures.
Some alternative techniques are
described by Phalen, 1976. When
alternative techniques are used. the
procedures and results mrust be reported
in 2 manner similar to that required with
the use of whole-body inhalation
chambers.

(2) Operational mecsurements. The
following measurements must be taken.
with care to avoid major fluctuations in
the air concentrations or major
discrepancies in the operation of the
chambers:
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(i) Air flow. The rates of air flow
through the chamber must be measured
continuously.

(ii) Chamber concentrations. (A)
Nominal concentrations must be
calculated for each test exposure by
dividing the amount of the agent used
for the generating system by the air flow
through the chamber during the
exposure.

(B} Actual concentrations must be
determined by samples of chamber air
taken near the breathing zone of the
animals as frequently as necessary o
obtain an averaged integrated external
exposure which is representative of the
entire exposyre period. The system used
to generate the vapor. gas. leroso_l must
be such that the chamber concentrations
are controlled under stable conditions.
reflecting the current state-of-the-art,
and must not vary in a range greater
than 30 percent of the average (range/

mean equal o or less than 30 percent). _

(iii) Temperature and Humidity. The
temperature must be maintained at
2422° C and the humidity within the
chamber at 40-60 percent. Both must be
monilored continuously.

(iv) Oxygen. The rate of air flow
through the chamber must be adjusted
" to insure that the oxygen content of the
expasure atmosphere is at least 19
percent. :

(v) Particle size measurements.

(A) General. In the case of gases and
vapors, particle size measurements must
be carried out at intervals to insure the
animals are not being exposed to
unknown and unexpected materials.
Aerosol particle size measurements
must be made on samples taken at the
breathing level of the animals. These
analyses must be carried out using
techniques and equipment reflective of
the state-of-the-art. All of the suspended
aerosol (on a gravimetric basis) must be
accounted for, even when most of the
aerosol is not respirable.

(b) Sizing analysis. The sizing
analysis must be in terms of equivalent
aerodynamic diameters and must be
represented as geometric mean (median)
diameters and their géometric standard
deviation (see NIOSH syllabus for
reference) as calculated from log-
probability graphs or computer
programs. The size analyses must be
carried out frequently during the
development of the generating system to
insure proper stability of aerosol
particles and only as often thereafter
during the exposure as is necessary o
determine adequately the consistency of
particle distributions to which the
snimals are exposed. At & minimum,
these analyses must be carried out 2
daily basis.

(3) Observation of animals. All
toxicological and pharmacological signs
must be recorded daily. including their
time of onset, intensity, and duration.
Observations must be made at least 12
hours throughout the test period and. in
particular, at the times the snimals are
exposed to the test substance, (Also see
Subpart A. § 772.100-2(bj(8).) Such signs
include, but are not limited to: Mortality;
and cardiovascular, respiratory,
excretory, behavioral. and central
nervous system (paralysis, staxia, and
pupilary reaction) effects. Observations
must be made by an appropriately
trained observer. Food consumption
must be measured weekly during the
test, and the animals must be weighed at-
least weekly. Surveillance of animals
must be made according to the
requirements stated in Subpart A.

§ 772.100-2(bj(8).

{4) Clincial laboratory testing. The
following determinations must be made
at the times indicated below for each
type of testing. These determinations
must be made on at least five animals of
each sex in each group. Depending on
the technique used, it may be necessary
to sacrifice animals to make the
required clinical determinations. In case
of such sacrifice, the number of animals
started in the study must be increased
by the number scheduled or anticipated
to be killed before the end of the study.

(i) Hematology. The following
hematology determinations must be
made on at least five animals of each
sex in each group st the beginning
(before dosing). at an intermediate time,
and at the termination of the testing
period: Hematocrit, hemoglobin,
erythrocyte count, total and differential
leukocyte counts, platelet count. and if
signs of anemia afe present, reticulocyte
count,

(ii} Blood Chemistry. Blood chemistry
determinations must be performed at the
beginning (before dosing), at an
intermediate time, and at the
termination of the study. The following
determinations must be made: Calcium,
potassium, serum lactic dehydrogenase.
serum glutamic pyruvic transaminases,
serum glutamic oxaloacetic
transaminase, glucose. blood urea
nitrogen, direct and tota)] bilirubin, total
cholesterol, serum alkaline phosphatase,
albumin globulin, total protein. and such
other determinations as may be
necessary for adequate toxicological
evaluation. The following additional
determinations may also be yseful:
Chloride. uric acid. blood creatinine;
and gammaglutamyl transpeptidase.

(iii) Cholinesterase inhibition tests. U
the test substance contains » carbamate,
an organophosphate. or any chemical
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that produces acety! cholinesterasc
inhibition, the enzyme activity for
plasma and red blood cell must be
monitored twice before treatment. twice
during treatment, and st the termination
of the study, and the enzyme activity for
brain at the lermination of the study.

{iv) Additional tests. Additional tests
such a blood pH, blood COs. specific
enzyme analyses, and pulmonary
function tests should be carried out in
order to conform the diagnosis of
suspected disease states or to help to
follow the development of disease states
known to occur with exposure to the test
substance(s). i

(S} Handling of moribund and dead
animals. {i) Moribund animals.
Moribund animals must be sacrificed to
lessen the likelihood of unobserved
death and subsequent autolysis or
cannibalism.

(ii) Tissue loss and dead animals.
Requirements concerning tissue loss and
the handling of dead animals are
specified in Subpart A, § 772.100-2(b) (6)
and (7), respectively.

(6) Gross necropsy. (i) the standards
set forth for necropsy procedures in
§ 772.100-2(b}(7)(i) must apply.

(ii) All animals in this study must be
subjected to gross necropsy. which must
include examination of the external
surface; all orifices; the cranial cavity,
carcasy; the external and cut surfaces of
the brain; spinal cord; the thoracic:
abdominal, and pelvic cavities, and their
viscera; and the cervical tissues and
organs. The [ollowing organs and tissues
must be examined for gross lesions:
Adrenals, heart, lungs, trachea. bronchi.
nasal passages and paranasal sinuses.
spleen, liver, kidneys, stomach. small
and large intestines. pancreas, ovary
and uterus, testes with epididymis,
prostate. urinary bladder, eye, bone
(with marrow), and skin. Tissues in
which any gross lesions are seen must
be preserved for microscopic study.

" (iii) Special treatment of the lung must

* be undertaken for morphological

evaluation of the development of
emphysema. Thus, the lungs must be
remaoved /n toto, weighed. and perfused
intratracheally or intrabronchially
{depending on the species) with an
amount of 10 percent neutral buffered
formalin that is equal to spproximately
7S percent of the total lung capacity for
that species. A maximum of 25 cc of
water should be used for perfusion.

(iv] n addition. the organs which must
be weighed include the brain, liver,
kidneys. and heart. Prior to being
weighed, organs must be carefully
dissected and properly trimmed to °
remove fat and other contiguous tissue
in a uniform manner. They must be




weighed as soon as possible after
dissection to avoid drying.

+ (v) The gross necropsy findings must
be recorded and reported in accordance
with paragraph (c)(4) of this Section.

{vi) Tissue samples must be preserved
and held in accordance with § 772110~
1(3). :

- {7) Histopathology examination. (i) To
the extent indicated below in ~
paragraphs {A) and (B), the following
tissues must be examined
microscopically:

(A) In the control and highest dose-
level animals: Brain (at least 3 levels
from the forebrain, midbrain, and
hindbrain), eye. pituitary, salivary gland.
thymus, heart, esophagus, lungs (with
mainstem bronchi), trachea, nasal
passages and paranasal sinuses, liver,
stomach. small and large intestines,
spleen, kidneys, thyroid (with
parathyroid), adrenals, pancreas.
urinary bladder, aorta, testes, ovaries,
corpus and cervix uteri, bone (with
marrow), skeletal muscle, skin, and all
other tissues in which lesions were
observed at necropsy: and

{B] In all other animals, the lungs.
trachea, nasal passages and parapasal
sinuses, liver, kidneys, and all tissues in
which lesions were seen at necropsy
and in which abnormalities were
observed during the histopathology
examination described in paragraph
)(7)(i)(A) of this section.

(ii} Tissues and microscopic slides
must be prepared according to the
standards set forth in § 772.100-2(b)(7}
(i) and {iii), Subpart A. Tissue samples.
tissue blocks. and microscopic slides
must be preserved and held in
accordance with § 772.110-1(j). A
qualified pathologist must have final
responsibility for the histopathclogy
examination. The standards set forth in
§ 772.100-2(b)(1)(i), Subpart A, must
apply.

(iv) The histopathology findings must
be recorded and reported as required by
paragraph (c)(5) of this section.

(¢) Data reporting and evaluation. In
addition to information meeting the
general reporting requirements of
§ 772.100-2(b)(8}. Subpart A. the test
report must contain the following
information, presented in the format
specified:

(1) Test conditions. (i) Chamber and
generating system. Description of the
chamber design and operation including
type uf chamber, its dimensions. the
source of make-up air and its
conditionung (healing or cooling) for use
in the chamber, the treatment of
exhausted 1ir, the housing and
maintenance of the animals in the
chambers, and similar related

r_-_'_——_——'———'——'-—;

information. Equipment for measuring of
temperature and humidity, the
generating system, and the methods of
analyzing airborne concentrations and
particle sizing must be described.

(ii} Exposure dato. The following
chamber operational data must be
tabulated individually and in summary
form using means and standard
deviations (with or without ranges]) in
tabular format. The data summaries
must be grouped according to
experimeantai groups. and the noa-
expected differences (such as
temperature or airflow) tested for
statistical significance.,

{A) Airflow rates through the
chamber;

(B) Chamber temperature and
humidity:

(C) Nominal concentrations:

(D) Actual concentrations: and

(E)} Median particle sizes and their
geometric standard deviations.

(2) Animal Records and Clinical
Labaratory Data. The following
information must be arranged by test
group {dose level and sex). All means
must be accompanied by standard
deviation.

(i) Sigpificant Time Periods. for
Individual Animals. In tabular form.
data must be provided showing, for each
animal: -

(A) Its identification number:

(B) Whether it died by sacrifice. and if
s0, whether it was moribund befare
sacrifice; .

(C) Its age at the beginning of study:

(D) The week of the test when
sacrifice occurred or the animal's death
was noted: and

(E) {ts age at death.

(ii} Variation from Requirements, for
Individual Animals. In tabular form.
data must be provided showing, for each
animal that was not subjected to gross
necropsy and histopathology
examination in accordance with
requirements of this section:

(A) Its identification number;

(B) The manner of variation: and

(C) The reasans for failure to comply
with the requirements of this section.

(iii) Toxic, Pharmacologic, and
Behavioral Effects, for Individual
Animals. In tabular form. data must be
provided showing, for each animal:

(A) lts identification number;

(B) The date of observaticn of each
sign of toxicity, pharmacoiogical effect.
or behavioral abnormality: and

(C) A description of the toxic sign.
pharmacological effect, or behavioral
abnormality. If such a tesponse occurs
repeatedly, it need be descnbed only
once and may thereaiter be descnbed
by reference.

29

(iv) Toxic. Pharmacologic, and
Behavioral Effects. for test Groups. In
tabular form, data must be provided
showing, for each test group (dose level
and sex):

(A) A list of each sign of toxicity,
pharmacological effect, or behavioral
abnormality affecting any animal in the
test group:

(B} For.each sign. effect. or
abnormality, the number of animals
showing Such effecl sigu, ur
abnormality:

(C) For each sign. effect. or
sbnormality, the median time from the
beginning of the study to when such
response was first observed: and

{D) The median age at death of
apimals oot sacrificed.

(v] Food and Body Weight Data. for
Individual Animals. {n tabular form,
data must be provided showing. for each
animal: .

(A) Its identification oumber:

(B) Measured food consumption
weekly throughout the test period:

(C) Body weight measured weekly
throughout the test period. :

{vi} Food and body weight data.
gverages. In tabular and graphic form,
data must be provided showing, for each
test group {dase level and sex): -

(A) Mean measured food consumption
weekly thruughout the test period: and

(B) Mean body weight measured
weekly throughout the test period.

(vii) Weekly survivel and sacrifice
data. In tabular form, data must be
provided showing: The number of
animals in each group which remained
alive at the end of each 7-day interval,
the number of animals in each group
that were sacrificed or otherwise died
during each 7-day interval. and the
number that died by sacrifice and were
moribund before sacrifice.

(viii) Clinical laborotory test protecol.

(A) The rationale for the timing of
clinical laboratory test. if different from
the standards set forth in paragraph
(b)(4) of this section: and

(B) The method and rationale for
selecting animals for the clinucal
laboratory tests.

(ix) Clinical laboratory testing for
each animal. In any appropriate form,
data must be submutted showing, for
each arumal:

(A) lts identification number: and

(B) The results of any hematological.
blood chemistry, cholinesterase
inhibition. and other clinical laboratory
tests performed.

{x) Cliniczl leboraton testing. for
each lest group. In any appropnate form.
data must be submitted showing, for-
each test group (dose level and sex). the
average of the results of each




hematologic. blood chemicsl.
cholinesterase inhibition. and other
clinical laboratory test performed.

{3) Cross Necropsy data. For all
averages in the data required in this
subparagraph. the standard deviation
must be stated. The [ollowing test
information. arranged by test groups
{doae level and sex), must be supplied in
tabular form:

{i) Data showing the identification
number of any animal in which any
gross abnormality was noted. and
containing, for each such animal, a
description of each gross abnormality
(including measurements), and the date
(if known) when it was first observed.
Cross abnormalities observed
repeatedly need be described only once
and may thereafler be described by
reference, with any variations noted, as
necessary.

{ii) Data showing the number of
animals in which any type of gross
abnormality was observed.

{iii) Data showing, for each animal: Its
identification number, weights of its
organs listed under paragraph (b){(6)(ii)
of this section and corresponding organ-
to-body weight ratios.

(iv) Data showing the mean weights of
each type of organ listed under
paragraph (b)(6)(ii) of this section. and
mean organ-to-body weight ratios.

(4) Histopathology data. The following
information must be arranged by test
group (dose level and sex). All means
must be accompanied by standard
deviation. The number of data units on
which a calculation is based must be
reported for all percentages and means.

(i) Description of Lesions, for each
Animal. Data must be submitted in an
appropriate form showing:

(A) For each animal, its identification
number, and a compiete description and
diagnosis of every lesion in the animal.
Non-neoplastic lesions which are
observed frequently or which are
common in both treated and coatrol
animals must be graded. (Descriptions
of neoplasms may also include grading.)
A commonliy-used scale sucli as =1, 2 3,
and 4 for degrees ranging from very
slight to extreme can be used. but other
scales are also acceptable. If known, the
description and diagnosis must identify
any lesion which caused the animal to
be moribund or to die. The description
and diagnosis must include the time of
appearance (if known] for each lesion..
Abnormalities observed repeatedly need
be described only once, and may
subsequently be supplied by reference,
with any individual variations noted as
necessary.

(B) For each animal, a paragraph
listing the tissues examined and

designation by check mark of those
tissues found to be normal.

(C) If a grading system is used, a
description of the system.

(ii) Counts and Incidence of Lesions,
by Test Groups. Data must be submitted
in tabular from showing, for each test
group:

(A) The number of animals at the start
of the test, the number of snimals
surviving to the termination of the tesi,
and the number of animals in which any
lesion was found;

{B) The number of animals affected by
each different type of lesicn, the average
grade of each type of lesion. the
numbers examined for each type of
lesion. and the percentage of those
animals examined which were affected
by each type of lesion; and

(C) The number of each different type
of lesion.

(iii) Incidence of Tumors. If a tumor is
observed in any animal. the report must
include a complete description and
diagnosis of each tumor as required in
Section 772.113-1(k)(2).

(5} Evaluation of Data. An evaluation
of the test results (including their
statistical analysis). based on clinical
findings. gross necropsy findings. and
histopathology results. must be made
and supplied. This submission must
include an evaluation of the
relationship, if any, between the
animals’ exposure to the test substance-
and the incidence and severity of all
abnormalities, including behavioral and
clinical abnormalities, gross and
histopathologic lesions, organ weight
changes, effects on mortality, and any
other toxic effects. The evaluation must
also include dose-response curves for
any toxic or pharmacological effect
which sppear 1o be compound-related
for the various groups, and a description
of statistical methods.
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Life Systems. Jne.

PROTOCOL

Special Test No. 5: Subchronic Behavioral
Effects Inhalation Study, Rodent a)

(No standard protocol available)

(a) Special Test No. 5 uses rodent as the animal, price is based on rat.
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Test No. 6: Chronic Inhalation Toxicity Study (772.113-3), Rodent

§772113-3 Non-oncogenic chronle
effects test srandarcs.

(a) Study design. (1) Species and
strains. (i) The tester must use at least
two mammalian species: one, a
laboratory rat and the second. a
nonrodent. The Agency recommends the
dog as the nonrodent species. The tester
mmay utilize other snitable nonrodent
species approved by EPA.

Note.—Selection of the most appropriate
nonrodent species should be predicated wpon
such factors a3 metabolism,
pharmacokinetics. sensitivity or
organoTopisr and other considerations
pertinent o the study.

(if) The sponsor or tester muost select
the specific strains and/or stocks of test
animals to be used. Test animals must
be from established strains and/or
stocks. As part of the study plan
sabmission., the sponsor must present
the rationale for selection of the specific
test animals along with historical data
on their lifespans and disease types and
incidences. ‘

(2) Sex. The tester must use equal
numbers of males and females at each
dose {evel.

(3) Age at start of test. The tester must
begin to dose as soon as possible afRer
weaging and environmental
acclimatization, but no later than six
weeks of age for rodents and at tea
weeks of age [or dogs. For nonrodent
species, other than the dog, the Agency
must approve the age of initial exposure.

(%) Group size. Each “test group” of
rodents must contain at least 50 animals
{plus at least 8 additional for clinical
laboratory testing). If the nonrodent
species is the dog. then each group must
contain at least six anixmals. The tester
must assign animals to individual test

groups by a specified randomization
procedure. When the study plan cails for
(aterim kill, the tester must increase the
number of aaimals in each group at the
start of the study by the number
scheduled ‘0 be killed befare compietion
of the study. If species other than the

PROTOCOL

laboratory dog and rat are selected. EPA

" must approve the number of animals per

group.

(5) Control groups. A tester most use a
matched control group which is idendcal
in every respect to the exposed grotps
except for exposure to the test
substance.

Note (T).—If a vekicle is administered 1o the
matched control group and if its toxic
properties are not inowu. the tester may, at
his/ber discretion, use a negative or
untreatsd coatrol group.

Note (il.—The EPA may require a Positive
Control Group for particolar chemicals waen
the seasilivity of the test animal to the
chemical class to which the test substanae
belongs cannot be documented. When used
the positive control group should serve as an
internal quality control to escertain whether
‘the test mimals are seasitive to or respond m
& predictable manner to knmown toxic agents
and whether the test strain or species rescts
similarly to another strain or species when
exposed 1o the same known standard
toxicant.

(8} Route(s) of admunistration. To the
extent possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. Test rules in Part 771 will
specify the route(s) to be employed fora
particular chemical. For mhalation and
dermal studies, Part 771 will also specify
the specific conditious for sdministering
the test substance.

(M) Frequency of exposure. The tester
must administer test substance and
vehicle, if acy, by the same route and at
the same frequency for the duration of
the study. For gavage, the test substance
must be administered daily: for feeding,
ad libitum; for inhalation exposure, a
minimum of S days per week, § hours
per day: and for dermaai exposure. as
specified in the applicable test rule. For
gavage. the tester must conduct tke
dosing at approximately the same time
each day.

(a)

(8) Duration of treatment end
observation periods. The tester must
administer the test substance to rate fcr
at least 30 months, In studies with
nonrodents, the tester must test for at
least 2 years unless the Agency
authorizes specific exceptions.

(8) Dose leve!s and dose selection. (i}
The tester must select doses to permit
analysis of dose-response relationships
and the "no observable effect level™
(NOEL).

(A) A mininium of three dose levels
(in addition to controls) in each sex of
each species must be used.

(B) The highest dose level must
demonstrate toxicologic effects.
Mor:ality in rat groups must oot exceed
50 percent before 18 months. Mortality

in nonrodent groups must be kept to s
minimum but significant toxicologic
effect maost also be demonstrated in the
species,

(C) The lowest dose level must be
selected to produce oo abservable

. evidence of toxicity other than turnors

(NOEL).

(D) The sponsar or tester may add
additional dose levels at his/her own
discretion. If other dose levels are
tested, the spoosor must submit the data
frem any such discretionary levels to the
Agency slong with trat of the required
levels.

(ii} The tester must canduct a
preliminary taxicology study of at least
90 days to select the chironic dose levels
which meet the requirements of this
section. A preliminary toxicology study
of at least 90 days that has been
completed previously may be submitted
for this purpose.

(i) The sponsor must submit the
rationale for dose selection including
supporting data from preliminary
toxicaty studies as a part of the stody
plan submission.

(a) Test No. 6 uses rodent as the animal, price is based on rat.
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(b} Study conduct. (1) Clinical
procedures. A veterinarian, as specified
in § 772.113-1{e)(2). must ascertain and
be responsible {or the health status and
cars of all test animals during the study.
A technical employee, as specified in
§ 772.113-1(e}(3)(ii}. must be responsible
for the daily observations and care of
the test animals.

{i) Observation of cnimals. (A) Each
test animal must be ident. 2d by a
specific identification oumber. The
tester must aczount for all animals at
the end of the study. The tester must
establish and adbere to standard
operating procedures for housing,
feeding. handling, and care of test
animals as specified in § 772.110-1. To
further assure minimal loss of animals
due to canaibalism or autolysis of
tissus, technical employees, as specified
above, must observe the test animals at
least every 12 hours throughout the test
period. EPA may consider a study to be
unacceptable for purposes of satisfying
a test rule requirement if losses in any
test group exceed 5 perceat.

(B) Technical employees must conduct
routine clinical examinations on all test
animals. Clinical examigation must
include weighing of each animal, at
approximately the same time of day, at
least once a week during the first 13
weeks, and every two weeks thereafter
and observing all animals in relation to
food and water consumption, morbidity,
mortality and causes thereof, loss of
animals for whatever reason, signs of
toxicity. pharmacologic effects. and

behavioral changes. The observer must

record all data in detail st the time of
observation.

(ii) Clinical loboratory testing. The
tester must conduct the following
quantitative determinations on a
minimum of eight additional
predesignated rats in each test group.
For nonrodents, all animals in each test
group must be utilized. In addition to the
tests listed below, if any interim clinical
observations suggest that other tests are
necessary to assess the health status of
test animals. the appropriate tests must
be conducted.

Note.—Predesignated means that the
snimal has been selected 10 undergo these
tests by s spemfied randomization procedure
prior to initiation of the study,

(A) Hematology. The tester must
conduct the following quantitative
hematologic determinations at least at 3,
6. 12. 18. 24 months and at study

termination: hematocrit, hemoglobin.
erythrocyte count, total and differential
leukocyte counts, platelet count, and
prothrombin and clotting times. If
hematologic evidence of anemia is
present, reticulocyte counts must be
performed within one week of the
determination.

[B) Blood chemistry. The tester must
conduct the following quantitative blood
chemistry determinations at least at3, 6,
12, 18, 24 months and a1 study
termination: calcium, sodium,
potassium, chloride, serum lactic
dehydrogenase, serum glutamic pyruvic
transaminase, creatinine kinase, serum
glutamic oxaloacetic transaminase,
glucose, blood urea nitrogen.” creatinine,
direct and total bilirubin, cholinesterase,
total cholesterol, trigiycerides, serum
alkaline phosphatase, albumin, globulin,
and total protein. Ia addition to these
tests, the tester may conduct other
quantitative blood chemistry
determinations at his/her discretion,
such as uric acid, gammaglutamyl
transpeptidase, and ornithine
carbamoyltransferase. i

{C) Urinalysis. The tester must
conduct the following quantitative
determinations at least at 3, 8, 12, 18, 24
months and at study termination:
specific gravity or osmolarity, pH.
protein, glucose, ketones, bilirubin, and
urobilinogen, as well as microscopic
examination and analysis of formed
elements. Each animal's urine must be
evaluated individually.

Note—Additional Tests. Based on results
of concurrent or previous studies on the test
substarce, its metabolic or degradation
products, the tester sho.uld conduet such
other determinations as may be necessary for
adequate toxicological evalustion.

(D) Function tests. (1) The tester must
determine the functional capacity of the
renal, hepatic, pulmonary, and
cardiovascular systems.

Note.——Additions! determinations must
place major emphasis on organ or system
function tests. Selection of the appropnate
tests must be besed upon the findings in the
subchronic studies or observations made
during the course of present study.

{2) Additional quantitative
determinations may inciude. but not
necessarily be limited to the following:
water dilution and water concentration
tests for renal function: total lung
capacity, functional residual capacity,
and residual volume for pulmonary
function: bromsulphalein excretion test
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for liver function; electrocardiogram.
blood pressure, and exercise recovery
for cardiovascular function. The tester
must perform these evaluations at the
beginning (nonrodent only) and at least
every 3. 6, 12. 18, 24 months and at study
termination. .

(E) Residue analysis. The tester must
measure levels of test substance. major
metabolites or other biologically
significant metabolites at 3, 8, 12, 18, and
24 months = 1 moath and at the
termination of the study. Tissues from
the predesignated animals analyzed
should include all target tissues from
prechronic toxicology studies and those
suggested by pharmaco-kinetic studies.
These analyses must include at least
plasma, 24-hour’urine, feces and. at time
of death or scheduled killing, liver and

. kidney.

(iii) /nterizn kill. The tester may kill
predesignated animals (other than those
predesignated for hematological tests in
paragraph (b)(1)(ii){A) of this section at
any time during the study, provided that
he/she increases the number of animals
started in the study at least by the
number scheduled or anticipated 1o be
killed before the end of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund, injured, or weak. and not
expected to survive ta the next
observation. must be killed to preclude
the loss of tissues from cannibalism
and/or sutolysis. Animals surviving to
the termination of the study must also
be killed A technical employee must
obtain blood samples for hematologic
determinations from each animal
immediately before it is killed or as it is
killed. The method used for killing must
be humane and the same throughout the
study. The tester must select 8 method
of killing which will not produce
interfering pathologic lesions.

(2] Pathology procedures. A Board-
Certified or Board-Eligible pathologist,

as specified in § 772.113-1{e){1)[i). mus!
be responsibie for the planning and
conduct of all pathology procedures and
histopathology examination. as weil as
for the final interpretation of all
pathology data. Other doctorate
pathologists. as specified in § 772.113-
1(e)(1)(ii). are also acceptable for
conducting procediires in their
disciplines of spec:alization. under the
direct supervision of a Board-Certified
or Board-Eligible pathologist as
specified in § 772.113-1(e)(1){i).




Note.—Direct supervision means that the
supervisor is immediately available for
consultation. ss necessary. This consultation
may be done in person or by telephons.

{1) Gross necropsy. (A) Qualified
pathologists, as specified § 772.113-
1{e)(1). must perform or personaally
supervise the necropsies. Other
appropriately trained technical
employees, as specified in § 772.113~
1(e)(3)(i) may assist in the necropsy.

Note.—Personal supervision means that the
supervisor is immediately available for
consultation at the site.

(B) Animals must be necropsied as
soon as possible after death but no later
than 16 hours after death. If necropsy
cannot be performed immediately after
the animal is killed or found dead, a
technical employee must immediately
refrigerate (but not freeze) the animal at
temperatures low enough to minimize-
tissue autolysis (4-8° C). Animals found
dead upon routine clinical examination
must be necropsied as soon as possible
to salvage usable tissues.

{C} The gross necropsy must include
an initial physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organs in situ. The
examination must include the following:
external and internal portions of all
hollow organs; cranial cavity and
external surfaces of the brain and spinal
cord; nasal cavity and paranasal
sinuses; neck with its associated organs
and tissues: thoracic, abdominal, and
pelvic cavities with their associated
organs and tissues; and the muscular/
skeletal carcass. The urinary bladder

and lungs must be inflated with a proper

fixative to allow for better gross
examination and preservation.

(D) The weights of the heart. liver,
kidneys, testes, spleen, lung, brain, and
adrenals must be recorded after careful
dissection and trimming. In addition, the
thyroid (with parathyroids) and pituitary
must be weighed for each nonrodent
The person responsible for the gross
necropsy must record all gross
necreopsy findings in accordance with
§ 772113-1(x)(2).

(1i) Tissue preservotion. A technical
employee must fmmediately preserve aj}
tissues and organs from ail test animals
in 10 percent buffered formalin or
another recognized and accepted
fixative appropriate for the specific

tissue(s). Sections from the following
tissues from al' test animals regardiess
of their time of death must be properiy
preserved for routine microscopic
examinatiom Co

{A) All gross lesions (with a margin of
normal tissue);

(B} Brain {minimum of one section
each from the forebrain. midbrain. and
hindbrain};

{C) Spinal cord (minigrum of one
section each from cervical, thoracic, and
lumbar regions);

(D) Eyes and contiguous Harderian
glands:

(E) Pituitary gland;

(F) Major salivary glands, thymus.
thyroid with parathyroid. mammary
glands, Zymbal's gland (if present);

{G) Oral mocous membrane (including
random sections-from tongue. buccal,
and alveolar mucosa, pharynx, and
nasopharynx);

(H) Heart and aorta [three sections
from different locations}:

(I} Tracheas; lungs, with the mainstem
bronchis .

() Esophagus, stomach. small
intestines and large intestine {cecum.,
colon. and rectum}:

{K) Adrenal glands, pancreas, liver
(minimum of two lobes), gall bladder (if
present), spleen:

{L} Kidneys. urinary bladder.

(M) Representative [ymph nodes
(including those draining any neoplasm
and those with gross changes):

(N) Boge including marrow. from the
sternum vertebra and/or tibiofemoral
joint

{O) Skin (sections from similar sites of
all animals);

{P) Skeletal muscle:

(Q) For males: testes, prostate, and all
other accessory sex organs;

(R} For females: vagina. corpus and
cervix uteri, ovaries, and fallopian
tubes.

{iii) Preparution of tissue for
microscopic examingtion. A patholcgist
or a technical employee. as specified in
§ 772113-1(e)(3)(i). must prepare all
specimens for microscopic examination.

{A) Tissue fixation and trimming. The
technical employee must fix tissues for
the appropriate times {or the fixative
utilized. A pathologist must perform or
directly and personilly supervise tissue
trizming. Routnely, nssues must be
trimmed ‘0 & thickness of 20 more than
0.4 cm for subsequent processing.
Parenchymal organs must be tuumed to
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allow for the largest surface areas
possible for subsequent microscopic
examipation, Hollow organs must be
trimmed to allow for a ccoss section
mount from mucosa to serosa, Lymph
nodes must be bisected through the
hilus, if possible.

.....
employee must cut tissues routinely ata
thickness of three to six micra (3to 6 ).

" in no case exceeding 10 p. All tissues

must be stained routinely with
hematoxylin and eosin (H&E). EPA
encourages the use of special stains
appropriate to the specific neoplasm.
lesion, or tissue. Multiple sectons [step
cuts) must be made on each tissue or
organ that contains gress evidence of a
neoplasm or lesion and on each tissue or
organ in which a metastasis may be
aniticipated. The tester must identify all
blocks and microscopic slides by
reference to the animai’s specific
identification number and must preserve
and hold them in accordance with

§ 772.110-1(5)(2).

(iv) Microscopic examinaticn end
evaluation. (A) Qualified pathologists as
described in § 772.113-1(ej{1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate all microscopic
slides from all test animals of a given
species. .

(B) Microscopic examination must be
performed on ail appropriate fissues
described in paragraphs (b)(2)ii).
(b)(2)(v). and (b)(2}(wi) of this secton.
The pathologist must record. document.
and report all microscopic findings
including all abnormalities, lesions,
neoplasms. metastatic tumors and their
anatormic location in accordance with
§ 7T2113-1(k)(2).

(v) Additional Examinctions. All
adverse health effects observed during
the course of the study must be
examined. Wten there is clinical
evidence of specific toxicologic or
pharmacologic effects related to specific
target organs, the necropsy and
microscopic examinations of the
suspected target organs must be
conducted in greater detail. For
example, when there is clinical evidence
of neurologic effects. multiple sections
from brain, spinal cord. and nerves mi-s¢
be examined.




(vi) Special Examinctions. (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected {
randomly from the long-term survivors
and all nonrodent animals of each test
group and in all animals in which
clincial or grossly chservable svidence
of disease is present Uf microscopic

examination revealy evidence of disease
in any of these tissues. then these target
tissues must be examined in all test
animals. )

(B} The necropsy and microscopic
examination must include, in addition to
those tissues listed in paragraph
{b)(2Xii} of this section. the following: 1

(1) In a feeding study: nasal cavity:
paranasal sinuses: nasopharynx.

(2} In an inhalation study: multiple
sections of the upper respiratory tract
nares; nasal cavity: paranasal sinuses:
hypopharynx-larynx. :

(3 In @ darmal study: skin (normal)
skin from sites of skin painting.
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Special Test No. 6:

§772113-2 Oncogenic sttects test
standarde,

{a) Study design. (1) Species and
Strein (i) The lester must use at Jeast
Two rodent species, the laboratory
mouse and rat. An alternative species
may be yred if the sponsar can provide
sufficient data and/or rationale to
demonstrate that it is a more
appropriate species for a specific test
substance. The sponsor must present
such data and/or rationaie for Agency
approval as a part of the study plaa
submissioa. :

(ii) The sponsor or tester must select
the specific strains and/or stocks of test
animalis to be used Established strains
and/or stocks which are expected to be
sensitive to the test substance must be
used. As part of the study plan
submission. the spomrsor must present
the rationale for selection of the specific
test animals, This must include a
summary of any prior test results with
the selected species. historical dats oa
their lifespens, spootaneous diseases
and conditions (including tumorsj and
their incidences.

Nots.—Acveptable rationale for aliemnatre
species would be resuits trom prior
oncogenicity stadies which show that the
alternative species is secstive to the
oncogenic efocts aof the chemical class to
which the test substance belangs or that the
alternate species has similar metabolizm or
pasrmacokinetics o knmans.

{2) Sex. The tester must use equal
pumbers of males and females at each
dose level

(3) Age ar start of test The tester must
begin to dose rodents as soon as
possible after weaning and
environmental acclimatization, by no
later than six {6) weeks of age. For
nonrodents, the Agency must approve
the age of initial exposure.

(#) Group size. Each “test group” of
rats or mice must contain af least 50
animals. The tester must assign animals
to individual test groups by a specified
randomization procadure. When the
study plan calls for interim kill, the
tester must increase the number of
ani:=als in each group at the start o/ te
stucy by the number scheduled to be
xilled before completion of the study. .¢
cnr-ies other than the laboratory mouse

(a)

PROTOCOL

and rat are selected. EPA must approve
the uumuer oi animais per group.

(5) Control groups. A tester must use a
matched control group which is identical
in every respect to the exposed groups
except for exposure to the lest
substance.

Note (i).—LUf a vehicle is administered to the
matched control group and if its toxic
properties are not known., the tester may. at
his/her discretion. use a negative or
untreated control group.

Nota (ii).—The EPA may require a Positive
Control Group for particular chemicals when
the sensitivity of the test animal to the
chemical class to which the test substance
belangs cannot be documented When used.
the positive control group should serve as aa
internal quality control to ascertain whether
the test animals are sensitive to or respond in
s predictable manner to known toxic agents
and whether the lest strain or species reacts
similarly to another strain or species whea
exposed to the same known standard
toxicant

(6} Route(s) of administration. To the
extent possible, route{s) of
administration should be comparable to
the expected or known routes of human
exposure. The test rules in Part 771 will
specify the route(s) to be employed for a
particular chemical. For inhalation and
dermal studies, Part 771 will also specify
the specific conditions for administering
the test substance. .

(7} Frequency of exposure. The tester
must administer test substance and
vehicle, if any, by the same route and at
the same frequency for the duration of
the study. For gavage. the test substance
must be administered daily: for feeding,
od libitum; for inhalation exposure, a
minimum of 5§ days per week. 8 hours
per day: and for dermal expasure. as
specified in the applicable test rule. The
tester must conduct the dosing at
approx:i- ately the same time each day.

(8) Duration of treatment and
observation periods. The tester must
administer the test substance to rodent
species for 3 minimum of 24 montks byt
no longer than 30 months. If a nonrocers
species is used. the Agercy mus:
approve the duration of exposure.
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{9) Dose levels and dose selection. [i
The tester must provide data from at
least three dose levels (i adlitivu iu
controls) in each sex of each species.

(A) The high dose leve! must be the
maximum level that can be administered
for the duration of the test pericd, with
demonstrable but oaly slight toxicity,
and no substantial reduction in
longevity due to effects other than
tumors. Signs of demonstrable. slight
toxicity are a weight decrement not to
exceed 10 percent compared to
appropriate controls. clinical signs of

toxicity, or pathologic lesions other than
those related to a neoplastic response.

(B) The intermediate dose level must
be some fraction (% to Y2} of the high
dose level.

(C) The lowest dose level must be
some fraction (¥ or less) of the~
intermediate dose level but not less than
10 percent of the high dose level.

(D} The sponsor or tester may add
additional dose levels at his/her own
disczetion. If other dose levels are
tezied. the sponsor must submit the data
from any such discretionary levels to
Agency along with that of the required
levels.

(ii) The tester must conduct a
preliminary toxicology study of at least
90 days to select the chronic dose levels
which will meet the requirements in th:s
subsection. A preliminary toxicology
study of at least 90 days that has been
completed previously may be submutted
for this purpose.

(iii) The sponsor must submit the
rationale {or dose selection including
supporting data fom preliminary
toxicity studies as a part of the plan
submission.

(b) Study conduct. (1) Clinical
procedures. Veterinanans. as spec:fied
in § 772.113-1({e}{(2}. must ascertamnn and
be responsibie for the healk status and
cara of all test animals prior to and
during the study. Technical employees,
as specified in § 7T2113-1{e}(3)(ii). must
be responsible for the daily
ocservations and care of test animals.

Special Test No. 6 uses rodent as the animal, price is based on rat.
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(i) Observation of Animals. (A) Each
test animal must be identified by a
specific identification number. The
tester must account for all animals at
the end of the study. The tester must
establish and adhere to standard
operating procedures for housing,
feeding, handling. and care of test
animais as specified in § 772.110-1,
Subpart B. To further assure minimal
loss of animals due to cannibalism or
autolysis of tissue, technical employees,
as specified above, must observe the -
test animals every 12 hours throughout
the test period. EPA may consider a
study to be unacceptable for purposes of
satisfying a test rule requirement if
losses in any test group exceed 5
percent.

(B) Technical employees must conduct
routine clinical examinations oa each
animal. These clinical examinations
must include weighing of each animal,
spproximately the same time of day, at
least once a week during the first 13
weeks, and every two weeks thereafter,
and observing animals in relation to
food and water consumption, morbidity,
mortality and causes thereof, loss of
animals for whatever reason. signs to
toxicity, pharmacologic effects, and
behavioral changes. The observer must
record all data in detail at the time of
observation.

(ii) Hematology. The tester must
conduct the following quantitative
bematologic determinations on a
minimum of eight predesignated animals
in each test group at one year (= one
month) and at termination: hematocrit,
hemoglobin, erythrocyte count, total and
differential leukocyte counts, platelet
count, and prothrombin and clotting
tizaes. If bematologic evidence of anemia
is present at one year, reticulqcyte
counts must be performed within one
-week of the determination. In addition
to the tests listed above, if any interim
clinical observations suggest that other
tests are necessary to assess the health
status of test animals, the appropriate
tests must be conducted. In the event
that any of the predesignated animals
does not survive 12 months. another
animal selected by statistical
randomization from the remainder of the
appropriate test group can serve as a
replacement.

Note.—~Predesignated means that the
animal has been selected 10 undergo this test
by e specified randomization procedurs prior
to initiation of the study.
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(iii} Interim kill. The tester may kill
predesignated animals (other than those
predesignated for hematological test in
paragraph {b)(1)(ii) of this section at any
time during the study. provided that he
(she) increased the number +{ animals
started in the study at least by the
number scheduled or anticipated to be
killed before the end of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund. injured, or weak. and not
expected to survive to the next
observation, must be killed to preclude
the loss of tissues from cannibalism
and/or autolysis. Animals surviving to
the termination of the study must also
be killed. A technical employee must
obtain blood samples for hemotologic
determinations from each animal
immediately before it is killed or as it is
killed. The method used for killing must
be humane and the same throughout the
study. The tester must select a method
of killing which will not produce
interfering pathologic lesions.

(2) Pathology procedures. A Board-
certified or Board-eligible pathologist, as
specified in § 772.113-1(e}(1)(i). must be
responsible for the planning and
conduct of all pathology procedures and
histopathology examinations, as well as
for the final interpretation of all
pathology data. Other doctorate
pathologists, as specified in § 772.113~

1(e)(1)(if), are also acceptable for
conducting procedures in their
disciplines of specialization, under the
direct supervision of a Board-Certified
or Board-Eligible pathologist as
specified in § 772.113-1(e)(1)(i).

Note.—Direct supervision means that the
supervisor is immediately avaiiable for
consultation. ss necessary. Thi- consuitation
may be done in persan oc by telephona.

(i) Gross necropsy. (A) Qualified
patholrgists, as specified in § 772.113-
1(e){2)(1). must perform or personally
supervise the necropsies. Other
sppropriately trained technical
employees, as specified in § 772113~
1{e)(3){i). may assist in the necropsy.

Note.—Personal supervision means that the
supervisor is inmediately avalable for
consultation at the site.

(B} Animals must be necropsied as
soon as possible after death but 0o later
than 18 hours after death Uf necropsy
cannot be performed immediateiy after
the animal is killed or found dead. &
technical empioyee must inmediateiy




refrigerate (but not freeze) the umnal at
temperatures low enough to minimize
tissue autolysis (48" C). Animals found
dead upon routins dlinical examination
must be necropsied as soon as possible
to salvage useable tissues.

(C) Thegross necropsy must include
an initial physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organis in sita. The
examination must include the following:
external and internal portions of all
holiow organs: G duiai cavily and
external surfaces of the brain and spinal
cord: nasal cavity and paranasal
sinuses; neck with its associated organs
and tissues: thoracic, abdominal. and
pelvic cavities with their associate
organis and tissues: and the muscular/
skeletal carcass. The urinary bladder
and lungs must be inflated with a proper
fixative to allow for better gross
examination and preservation.

(D) The person responsible for the
gross necropsy must record all gross
pecropsy findings in accordance with
§ 7721131 (X}{(2)

{ii) Tissue preservation. A technical
employee must immediately preserve all
tissues and organs from all test animals
in ten percent (10%) buffered formafin or
another recognized and accepted
fixative appropriate for the speaitic
tissue(s). Sections from the following
tissues from all test animals regardless
of their time of death must be properly
preserved for routioe microscopic
examination: ’ .

(A} All gross lesions (with a marg:n o
rormal tissue)

{B) Brain (minimum of one section
each from the forebrain, midbrain, and
hindbrain);

(C) Eyes and contiguous Harderian
glands:

(D) Pituitary gland:

{E) Major salivary glands. thymus,
thyroid with parsthyroid. mammary
glands; Zymbal's gland (if present}

(F) Oral mucous membrane (including
random sections from tongue, buccal.
and alveolar mucosa, pharynx. and
nasopharynx}; :

(G) Heart and aorta:

(H) Trachea: lungs with the mainstem
tronchi;

(1) Esophagus. stomach, small
intestines and large intestine (cecum.
colon, and rectum):

0) Adrenal glands. pancreas, liver
(minimum of two lobes), gall bladder (if
present), spleer

(X} Kidneys, uriary bladder:

{L) Representative lumph nodes
(including those draining any neoplasm
and those with gross changes).

{M) Bone including marrow from the
sternum. vertebrs and/oc¢ tibiofemoral
jownt

(N) Skeletal muscle:

(O} For males: testes, prostate, and all
other acoessory sex organs:

{P) For females: vagina. corpus and
cervix uteri, ovaries, and fallopian

tu

(iii) Preparation of tissue for
microscopic examination. A pathologist
or a technical employee, as specified in
§ 772.113-1(e)(3)(i). must prepare all
specimens for microscopic examination

(A) Tissue fixation and trimming. A
technical employee must fix tissues for
the appropriate time for the fixative
ulilized. A pathologist must perform or

- directly and personally supervise tissue

 trinming. Routinely, tissues must be
trimmed to & thickness of no more than

0.4 cm for subsequent processing.

Parenchymal organs must be trimmed to

allow for the largest surface ares

possible for subequent microscopic
examination. Hollow organs must be
trimmed to allow for & cross section
mount from mucosa to serosa. Lymph
nodes must be bisected through the
hilus. if possible.

(B) Slide preparation. A technical
employee must cut tissues routinely at a
thickness of three to six micra (3to 6 p),
in no case exceeding 101 All tissues
must be stained routinely with
bematoxylin and eosin (H&E). EPA
encourages the use of special stains
appropriate to the specific neoplasm,
lesion. or tissue. Multiple sections {step
cuts) must be made on each tissue or
organ that contains gross evidence of a
neoplasm or lesion and on each Hssue or
organ in which a metastasis may be
anticipated. The tester must identify all
blocks and microscopic slides by
references 1o the animal's specific
identification number and must preserve
and hold them in accordance with
§ 772.110-1(j)(2).

(iv) Microscoprc examination and
evaluation. (A) Qualified pathologists as
described in § 772.113-1(e)(1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate all microscopic
slides from all test animals of a given
species.

(B) Microscopic examination must be
performed on all tissues described in
paragraphs (b)(2)(ii}. (b)(2){v), aad
(b)(2)(vi) of this section. The pathclogist -
must record. document, and report all
microscopic findings including all
abnormalities. lesions. neoplasms.
metastatic tumors and their anatomic
locations in accordance with § 772113-
1(k)(2).

(v) Additional exeminction. All
adverse health effects. including non-
oncogenic effects. observed dunng the
course of the study must be examined.
When there is clinical evidenca
suggesting specific toxicologic or
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pharmacologic effects. including non-
oncogenic eflects. the necropsy and
microscopic examinations of the
suspected target organs must be
conducted in grester detail. For
example, when there is clinical evidence
of neurologic effects, mulitiple secticas
from brain, spinal cord, and nerves must
be examined.

(vi) Special examinations. (A}
Additional sections, as specilied below,
must be microscopically exained kom
& minimum of ten animals selectad
randomly from the long-term survivors
of each test group and in all animals in
which clinical or grossly cbservable
evidence of disease is present If
ImiCroscopic examination reveals
evidence of disense in any of the tissues,
then these iarget lissues must be
examined 1o all test anirals.

(B) The necropsy and microscopic
examinations must include, in addition
to those tissues listed in paragraph
{b)(2)(ii} of this section. the following:

{1) In o feeding study: nasal cavity:
paranasal sinus¥s: nasopharynx.

(2) In an inhalation study: multiple
sections of the upper respiratory tract:
nares: nasal cavity: paranasal sinuses;
hypopharynx-larymx.

() /n a dermal study: skin (pormal};
skin from sites of skin painting.




Life Systems, Jne.

PROTOCOL

Special Test No. 6: Combined Chronic Toxicity and
Oncogenic Effects Inhalation Study, Rodent(2)

(No standard protocol available)

(a) Special Test No. 6 uses rodent as the animal, price i1s based on rat.
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Life Systems, Jne.

PROTOCOL

Test No. 7: Acute Inhalation Toxicity Study, Primate(a)

(No standard protocol available)

(a) Test No. 7 uses primate as the animal, price is based on monkey.
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Life Systems, Jne.

PROTOCOL
Test No. 8 Subchronic Inhalation Toxicity Study, Primate(a)

(No standard protocol available)

(a) Test No. 8 uses primate as the animal, price is based on monkey.
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Life Systems, Jne.

PROTCCOL

Special Test No. 8: Subchronic Behavioral
Effects Inhalation Study, Primate(2)

(No standard protocol available)

(a) Special Test No. 8 uses primate as the animal, price is based on monkey.
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Test No. 9:

§772113-3 Non-oncogenic chronic
effects test standarda.

{a) Study desiga. (1) Species and
strains. {i) The tester must use at least
two ma ian species: one. a
laboratory rat and the second. a
nonrodent. The Agency recommends the
dog as the nonrodent species. The tester
may utilize other suitable nonrodent
species approved by EPA.

Note.—Selection of the most appropriate
norwrodent species should be predicated wpon
such factors a3 metabolism,
pharmacokinetics. sensitivity or
organotropism and other coasiderstions
pertineat Lo the study.

(ii} The sponsor or tester must select
the specific strains and/or stocks of test
animais to be used. Test animals must
be from established strains and/or
stocks. As part of the study plan
submission. the sponsor must present
the rationale for selection of the specific
test animals along with historical data
on their lifespans and disease types and
incidences. ’

(2) Sex. The tester must use equal
numbers of males and females at each
dose level

(3) Age at start of test. The tester must
begin to dose as soon as possible after
wesaing and environmental
acclimatization. but no later than six
weeks of age for rodents and at tea
weeks of age for dogs. For nonrodent
species, other than the dog, the Agency
must approve the age of initial exposure.

(4) Group size. Each “test group” of
rodents must contain at least 50 animals
{plus at leest 8 additional for clinical
laboratory testing). If the nonrodent
species is the dog. then each group must
contain at least six anizmals. The tester
must assign animaly o indivndial test
groups by & spec.fied rardomization
procedure. Whea the study slan cails for
interim kill the tester must increase the
number of aairals in each group at the
start of the study by the number
scheduled to be killed before compietion
of the study. If species other than the

(a)

Test No. 9 uses primate

PROTOCOL

Chronic Inhalation Toxicity Study (772.113-3), Primate

laboratory dog and rat are selected. EPA
must approve the number of animals per
group.

(5) Control grogps. A tester must use a
matched control group which is identical
in every respect to the exposed grotps
except {or exposure to the test
substance.

Note ()).—1U a vehicle is administered (0 the
matched control group and if its toxic
properties ere Aot kmown. the tester may, at
his/bec discretion. use & negative or
untreaiad coalrod group.

Nots (f)-~The EPA may require 2 Positive
Control Group for particalar chemicals when
the seasitivity of the test animal to the
chemical class o which the test substance
belongs cannot be documented When used.
the positive control group should serve as an
internal quallr( control t0 ascertain whether
the test animals are seasitive to or respond @
a predictable manner to known toxic sgents
and whether the test strain or species reacts
similarly to anather straia or species when
exposed to the same known standard
toxicant

{8) Route(s) of administration. To the
extant possible, route(s) of
administraticn should be comparable to
the expected or known routes of buman
exposure. Test rules in Part 771 will
specify the route(s) to be employed for a
particular chemical. For imhalation and
dermal studies. Part 771 will also specify
the specific cenditions for administering
the test substance.

(7} Frequency of exzosure. Tae tester
must administer test substance and
vehicle, if any, by the same route and at
the same frequency for the duration of
the study. For gavage. the test substance
must be sdministered daily; for feeding,
ad libitum: for inhalation exposure. a
minimum of § days per week, 8 hours
pet day: and for dermal exposure. as
specified in the applicable test rule. For
gavage, the tester must conduct the
dosing at approximately the same time
each day.

(a)

(8) Duration of treatment end
dbservation periods. The tester must
administet the test subsiance o rate for
at least 30 months. In studies with
nonrodents, the tester must test for at
least 2 years unless the Agency
authorizes specific exceptions.

(9) Dose levels and dose selection (i)
The tester must select doses to permit
analysis of dose-response relationships
and the “no observable effect level™
(NOEL).

{A] A mininium of three dose levels
(in addition to controls) in each sex of
each species must be used.

(B) The highest dose level must
demonstrate toxicologic effects.
Morality in rat groups must not exceed
50 percent before 18 months. Monality

in nonrodent groups must be keot to a
minimum but significant toxicologic
effect maost also be demonstrated in the
species.

(C) The lowest dose fevel must be
selected to produce no observable

. evidence of toxicity other than tumors

(NOEL)L

(D) The sponsor or tester may add
additional dose levels at his/her own
discretion. If other dose levels are
testad, the sponsor must submit the data
from amy such discretionary levels to the
Agency along with that of the required
leveis.

{ii) The tester must conduct a
pretiminary taxicology study of at least
90 days to select the chronic dose leveis
which meet the requirements of this
section. A preliminary toxicology study
of at least 90 days that has been
completed previoasly may be submitted
for this purpose.

(iti] The spoasor must submit the
rationate for dose seiection inciuding
supporung data from preiliminary
toxicity studies as a part of the study
plan submission.

as the animal, price is based on monkey.
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(b} Study conduct. (1) Clinical
procedures. A veterinarian. as specified
in § 772.113-1(e)(2). must ascertain and
be responsible for the health status and
care of all test animals daring the study.

A technical employee, as specified in
© § 772113-1{e)(3)(ii), must be responsible
for the daily observations and care of
the test animals

{i} Obsarvation of animols. {A) Each
test animal must be identified by a
specific identification aumber. The
tester must account for all animals st
the end of the study. The tester must
establish and adhere to standard
operuting procedures for housing,
feeding, handling. and care of test
animals as specified in § 772.110~1. To
further assure minimal loss of animals
due to cannibalism or autolysis of
tissue, technical employees, as specified
above, must observe the test animals at
least every 12 hours throughout the test
period. EPA may consider a study to be
unacceptable for purposes of satisfying
a test rule requirement if losses i any
test group exceed 5 percent.

(B) Technical employees must conduct
routine clinical examinations on ail test
animals. Clinical examination must
include weighing of each animal, at
approximately the same time of day. at
least once & week during the first 13
weeks. and every two weeks thereafter
and observing all animals in relation to
food and water consumption. morbidity,
mortality and causes thereof, loss of
animals for whatever reason. signs of
toxicity, pharmacologic effects. and
behavioral changes. The observer must

record all data in detail at the time of
observation.

(ii) Clinical laboratory testing. The
tester must conduct the following
quantitative determinations on a
minimum of eight additional
predesignated rats in each test group.
For nonrodents, all animals in each test
group must be utilized. In addition to the
tests listed below, if any interim clinical
observations suggest that other tests are
necessary to assess the health status of
test animals. the appropriate tests must
be conducted.

Note.—Predesignated means that the
animal has been selected to undergo these
tests by a sperified randomization procedure
prior to initiation of the study.

(A) Aematology. The tester must
conduct the following quantitative
hematologic determinations st least at 3,
6. 12. 18. 24 months and at study

termination: hematocrit, hemoglobin.
erythrocyte count, total and differential
leukocyte counts, plalelet count. and
prothrombin and clotting times. If
bematologic evidence ol anemia is
present, reticulocyte counts must be
performed within one week of the
determination.

(B} Blood chemistry. The tester must
conduct the following quantitative blood
chemistry determinations at least at3, 6,
12. 18, 24 months and at study
termination: calcium, sodium,
potassium. chloride, serum lactic
dehydrogenase, serum glutamic pyruvic
transaminase, creatinine kinase, serum
glutamic oxaloacetic transaminase,
glucose, blood urea nitrogen. creatinine.
direct and total bilirubin, cholinesterase,
total cholesterol, triglycerides, serum
alkaline phosphatase. albumin, globulin,
and total protein. In addition to these
tests, the tester may conduct other
quantitative blood chemistry
determinations at his/her discretion,
such as uric acid, gammaglutamyl
transpeptidase, and omnithine
carbamoyltransferase. =

(C) Urinalysis. The tester must
conduct the following quantitative .
determinations at least at 3, 8, 12, 18, 24
months and at study termination:
specific gravity or osmolarity, pH.
protein, glucose. ketones, bilirubin, and
urobilinogen, as well as microscopic
examination and analysis of formed
elements. Each animal's urine must be
evaluated individually.

Note.—Additionc/ Tests. Based on results
of concurrent or previous studies on the test
substance, its metabolic or degradation
products, the tester should conduct such
other determinations as may be necessary for
adequate toxicological evaluation.

(D) Function tests. (1) The tester must
determine the functional capacity of the
renal. hepatic. pulmonary, and
cardiovascular systems.

Note.—Additional determinations must
plsce major emphasis on organ or system
function tests. Selection of the eppropnate
tests must be based upon the findings in the
subchronic studies or observations made
during the course of present study.

(2) Additiona! quantitative
determinations may include, but not
necessarily be limited to the following:
water dilution and water concentrason
tests for renal function: total lung
capacity. functional residual capacity,
and residual volume for pulmonary
function: bromsulphalein excretion test

44

for liver function; electrocardiogram.
blood pressure, and exercise recovery
for cardiovascular function. The tester
must perform these evaluations at the
beginning (nonrodent only) and at least
every 3, 6, 12, 18, 24 months and at study
termination. .

(E) Residue analysis. The tester must
measure levels of test substance, maijor
metabolites or other biologically
significant metabolites at 3, 8. 12, 18, and
2¢ months = 2 mcoth and at e
termination of the study. Tissues from
the predesigrnated animals analyzed
should include all target tissues from
prechronic toxicology studies and those
suggested by pbarmaco-kinetic studies.
These arnalyses must include at least
plasma, 24-hour’urine, feces and. at time
of death or scheduled killing, liver and
kidney.

(iii) Interim kill. The tester may kill
predesignated animals (other than those
predesignated for hematological tests in
paragraphb (b){1)(ii)(A) of this section at
any time during the study, provided that
he/she increases the number of animals
started in the study at least by the
number scheduled cor anticipated to be
killed before the end of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund. injured. or weak, and not
expected to survive ta the next
observation. must be killed to preclude
the loss of tissues from cannibalism
and/or autolysis. Animals surviving to
the termination of the study must also
be killed. A technical employee must
obtain blood samples for bematologic
determinations from each animal
immediately before it is killed or as it is
killed. The method used for killing must
be humane and the same throughout the
study. The tester must select a method
of killing which will not produce
interfering pathologic lesions.

(2) Pathology procedures. A Board-
Certified or Board-Eligible patholegist,

as specified in § 772.113-1(e)(1)1). mus!
be zesponsible for the planning and
conduct of all pathology procedures and
histopathology examination. as well as
for the final interpretation of all
pathology data. Other doctorate
pathologists. as specified in § 772.113-
1e}(1)(ii). are also acceptable for
conducting procedures in their
disciplines of specialization. under the
direct supervision of a Board-Certified
or Board-Eligible patholog:st as
spec:fied in § 772.113~1(e}{1)(i).




Note.—Direct supervision means that the
supervisor is immediately available for
consultation. as necessary. This consultation
may be done in person or by telephone.

(1) Gross necropsy. (A) Qualified
" pathalogists, as specified § 772.113-

1(e){1). must perform or personaally
supervise the necropsies. Other
appropriately ained tecknical
employees, as specified in § 772.113-
1(e}(3)(i) may assist in the necropsy.

Note.—Personal supervision means that the
supervisor is immediately available for
consultation at the site.

(B) Animals must be necropsied as
soon as possible after death but no later
than 16 hours after death. If necropsy
cannot be performed immediately after
the animal is killed or found dead, a
technical employee must immediately
refrigerate (but not freeze) the animal at
temperatures low enough to minimize.
tissue autolysis (¢~8° C). Animals found
dead upon routine clinical examination
must be necropsied as soon as possidle
to salvage usable tissues.

(C) The gross necropsy must include
an initial physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organs in situ. The
examination must include the following:
external and internal portions of all
hollow organs: cranial cavity and
external surfaces of the brain and spinal
cord: nasal cavity and paranasal
sinuses; neck with its associated organs
and tissues: thoracic, abdominal, and
pelvic cavities with their associated
organs and tissues; and the muscular/
skeletal carcass. The urinary bladder

and lungs must be inflated with a proper

fixative to allow for better gross
examination and preservation.

(D) The weights of the heart. liver,
kidneys, testes, spleen, lung, brain. and
adrenals must be recorded alter careful
dissection and trimming. In addition., the
thyroid (with parathyroids) and pituitary
must be weighed for each nonrodent
The person responsible for the gross
necropsy must record all gross
necreopsy findings in accordance with
§ 772113-1(k)(2).

(ii) Tissue preservotion. A technical
employes must immediately preserve all
tissues and organs from all test animals
un 10 percent buffered formalin or
another recognized and accepted
fixative appropriate for the specific

tissue(s). Sections from the following
tissues from all test animals regardless
of their time of death must be properiy
preserved for routine microscopic
examinatior: o

{A) All gross lesions {with a margin of
normal tissue)

(Bf Brain (minimum of one section
each from the forebraizn, midbrain, and
hindhrain);

(C) Spinal cord {minimum of one
section each from cervical, thoracic, and
lumbar regions):

(D) Eyes and contiguous Harderian
glands;

(E) Pituitary gland:

(F) Major salivary glands, thymus.
thyroid with parathyroid. mammary
glands, Zymbal's gland (if present};

{G) Oral macous membrane (including
random sections from tongue, buccal.
and alveolar mucosa, pharynx. and
nasopharynx}

(H).Heart and aorta (three sections
from different locations});

() Trachea: lungs, with the mainstem
broachi .

() Esophagus, stomach, smalt
intestines and large= intestine (cecum,
colon, and rectum}

(K} Adrenal glands. pancreas, liver
{minimum of two lobes), gall bladder (if
present), spleen;

(L) Kidneys, urinary bladder:

{M) Representative lyreph nodes
(including those draining any neoplasm
and those with gross changes}:

(N) Boge including marrow, from the
stemum vertebra and/or tibiofemoral
joint:

(O) Skin (sections from similar sites of
all animals);

{P) Skeletal musde;

(Q) For males: testes. prostate. and all
other accessory sex organs;

(R) For females: vagina, corpus and
cervix uteri. ovaries, and fallopian
tubes. .

(iii) Preparction of tissue for
microscopic examination. A pathologist
or a technical employee, as specified in
§ 772113-1(e)(3)(i). must prepare all
specimens for microscopic examination.

(A) Tissue fixation and trimming. The
technical employee must fix tissses for
the appropriate times for the i, ‘ive
utilized. A pathologist must perform or
directly and personaily supenise tissue
trimming. Routinely, tssues must be
trizuned !0 a tuckness of 20 mcre han
0.4 cm for subsequent processing.
Parenchymal organs must be Timumed to
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" in no case exceeding 10 x. Al Szsucs

allow for the largest surface areas
possible for subsequent microscopic
examination. Hollow organs must be
trimmed to allow for a cross section
mount from mucosa to serosa. Lymph
nodes must be bisected through the
hilns, if possible.
(B) Slide preparation. A technical
employee must cut tissues routinely at a ]
thickness of three to six micra (3 to 6 k),

must be stained roatinely with
hematoxylin and eosin (H&E). EPA
encourages the use of special stains
appropriate to the specific neoplasm.
lesion, or tissue. Multiple sectons (step
cuts) must be made on each tissue or
organ that contains gress evidence of a
neoplasm or lesion and dn each tissue or
organ in which a metastasis may be
aniticipated. The tester must identify all
blocks and microscopic slides by
reference to the animal’s specific
identification number and must preserve
and hold them in accordance with

§ 772.110-1()(2).

@iv] Microscopic examination and
evaluation. {A) Qualified pathologists as
described in § 772.113-1(e)(1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate all microscopic
slides from all test animals of a given
species. .

(B) Microscopic examination must be
periormed on ail appropriate tissues
described in paragraphs (b){2)(ii).
(b)(2)(v). and (b}(2}{v1) of this secton.
The pathologist must record. document.
and report all microscopic findings
including all abnormalities, lesions,
neoplasms. metastatic tumors and their
anatomic location in accordance with
§ 7r2113-1(k)(2).

(v} Additional Exeminctions. All
adverse health effects observed during
the course of the study must be
examined. When there is clinical
evidence of specific toxicologic or
pharmacologic effects related to specific
target organs, the necropsy and
microscopic examinations of the
suspected target organs must be
conducted in greater detail. For
example. when there is clinical evidence
of neurclogic effects. multiple sections
from brain. spinal cord. and nerves mus¢
be examined.




{vi) Special Examinctions. (A)
Additional sections must be
microscopically examined from a
minimum of ten rodent animals selected
randomly from the long-term survivors
and all nonrodent animals of each test
group and in all apimals in which
clincial ut grossly observabie evidence
of disease is present. If microscopic

examination reveals evidence of disease
in any of these tissues, then these terget
tissues must be examined in ail test
animals. _

(B) The necropsy and microscopic
examination must include, in addition to
those tissues listed in paragraph
(b)(2)(ii) of this section, the following:

{1) In a feeding study: nasal cavity:
paranasal sinuses; nasopharynx.

{2 In an inhalgtion study: multiple
sections of the upper respiratory tracts
nares: nasal cavity: paranasal sinuses:
hypopharynx-larynx.

(3 In a dermal study: skin (normal):
skin from sites of skin painting.
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PROTOCOL

Special Test No. 9: Oncogenic Effects Inhalation Study (772.113-2), Primate(a)

§772113-2  Oncogenic stfucts test
standarde.

() Study design. (1) Species and
Stroin (i) The tester must use at least
two mdent species, the laboratory
mouse and rat. An alternative species
may be used if the sponsar can provide
sufficient data and/or rationale to
demonstrate that it is a more
appropriate species for a specific test
substance. The sponsor must present
such data and/or rationale for Agency
approval as a part of the study plan
submission. )

{ii) The sponsor or tester must select
the specific strains and/or stocks of test
animals to be used. Established strains
and/or stocks which are expected to be
sensitive to the test substance must be
used. As part of the study plaa
submission, the sponsar must present
the rationale for selection of the specific
test animals. This must include a
sunmary of any prior test results with
the selected species. historical data on
their lifespans, spontanecus diseases
and conditions (including tumors) and
their incidences.

Nots.—Acceptable rationale for alternace
species would be results from prior
oncogenicity studies which show that the
alternative species is sensitive W the
oncogenic effacts aof the chemical class to
which the test substance belangs or that the
aiternate species has similar metsbolizm or
pharmacokinetics to hnmags.

[2) Sex. The tester must use equal
oumbers of males and females at each
dose level. :

(3) Age at start of test. The tester must
begin to dose rodents as soon as
possible after weaning and
environmeatal acclimatization, by no
later than six {8) weeks of age. For
nonrodents, the Agency must approve
the age of initial exposure.

(4) Group size. Each “test group™ of
rats or mice must coatain af least 50
animals. The tester must assign animals
to individua! lest groups by & specified
randomization procedure. When the
study plan calls for interim kill, the
tester must increase the number of
animals in each group at the start of tt.e
stucy by the cumber scheduled to be
xilied before completion of the study. If
sno~ies other than the laboratory mouse

(a)

and rat are selected. EPA must approve
the number of animals per group.

(5) Control groups. A tester must use a
matched control group which is identical
in every respect to the exposed groups
except for exposure to the test
substance.

Note (i).—If a vehicle is administered to the
matched control group and if its toxic
properties are not known, the tester may, at
his/her discretion. use a negative or
untreated control group.

Note (ii).—-The EPA may require a Positive
Control Group for particular chemicals when
the sensitivity of the test animaj to the
chemical class to which the test substance
belqngs ¢annot be documented. When used.
the positive control group should serve as an
internal quality control to ascertain whether
the test animals are sensitive to or respond in
a predictable manner to known toxic agents
and whether the test strain or species reacts
similarly to another strain or species when
exposed to the same known standard
toxicant,

(8) Route(s) of administration. To the
extent possible, route(s) of
administration should be comparable to
the expected or known routes of human
exposure. The test rules in Part 771 will
specify the route(s) to be employed for a
particular chemical. For inhalation and
dermal studies, Part 771 will also specify
the specific conditions for administering
the test substance. i

(7) Frequency of exposure. The tester
must administer test substance and
vehicle, if any, by the same route and at
the same frequency for the duration of
the study. For gavage. the test substance
must be administered daily: for feeding,
ad libitum; for inhalation exposure. a
minimum of 5 days per week, 8 hours
per day: and for dermal exposure, as
specified in the applicable test rule. The
tester must conduct the dosing at
approximately the same time each day.

(8) Duration of treatment and
observation periods. The tester must
sdminister the test substance to rodent
species for 3 minimum of 23 monthy byt
no longer than 30 months. If a nonmcernt
species 1s used, the Agenc: mus?
approve the duration of exposurs.

(9) Dose levels and dose selection. (i)
The tester myst provide data from at
least three dose levels (in addition *a
controls) in each sex of each species.

(A) The high dose level must be the
maximum level that can be administered
for the duration of the test period, with
demonstrable but only slight toxicity,
and no substantial reduction in
longevity due to effects other than
tumors. Signs of demonstrable, slight
toxicity are a weight decrement not to
exceed 10 percent compared to
appropriate controls. clinical signs of
toxicity, or pathologic lesions other than
those related to a neoplastic response.

(B) The intermediate dose level must
be some fraction (% to %) of the high
dose level.

(C) The lowest dose level must be
some {raction (% or less) of the~
intermediate dose level but not less than
10 percent of the high dose level.

(D) The sponsor or tester may add
additional dose levels at his/her own
discretion. If other dose levels are
tested. the sponsor must submit the data
from any such discretionary levels to
Agency along with that of the required
levels.

(ii) The tester must conduct a
preliminary toxicology study of at least
90 days to select the chronic dose levels
which will meet the requirements in this
subsection. A preliminary toxicology
study of at least 90 days that has been
completed previously may be submitted
for this purpose.

(iii) The sponsor must submit the
rationale for dose selection including
supporting data from preliminary
toxicity studies as a part of the plan
submission.

(b) Study conduct. (1) Clinical
procedures. Veterinarians. as specified
in § 772.113-1(e)(2), must ascertain and
be responsible for the health status and
care of all test animals prior 10 and
dunng the study. Technical employees.
as specified in § 772113-1(e)(3)(ii). must
be responsible for the daily
ocservations and care of test amimals.

Special Test No. 9 uses primate as the animal, price is based on monkey.




(i) Observation of Animals. (A) Each
test animal must be identified by a
specific identification number. The
tester must account for all animals at
the end of the study. The tester must
establish and adhere to standard
operating procedures for housing.
feeding, handling, and care of test
animals as specified in § 772110-1,
Subpart B. To further assure minimal
loss of animals due to cannibalism or
autolysis of tissue, technical employees,
as specified above. must observe the -
test animals every 12 hours throughout
the test period. EPA may consider a
study to be unaccepiable for purposes of
satisfying a test rule requirement if
losses in any test group exceed §
percent.

(B) Technical employees must conduct
routine clinical examinations oa each
animal. These clinica] examinations
must include weighing of each animal,
approximately the same time of day, at
least once a week during the first 13
weeks, and every two weeks thereafter,
and observing animals in relation to
food and water consumption, morbidity,
mortality and causes thereol, loss of
animals for whatever reason, signs to
toxicity, pharmacologic effects, and
behavioral changes. The observer must
record all data in detail at the time of
observation.

(ii) Hematology. The tester must
conduct the following quantitative
hematologic determinations on a
minimum of eight predesignated animals
in each test group at one year (= one
month) and at termination: hematocrit,
hemoglobin, erythrocyte count, total and
differential leukocyte counts, platelet
count, and prothrombin and clotting
times. If hematologic evidence of anemia
is present at one year, reticulocyte
counts must be performed within one
-week of the determination. In addition
to the tests listed above, if any interim
clinical observations suggest that other
tests are neceasary to assess the hesith
status of test animals, the appropriate
tests must be conducted. In the event
that any of the predesignated animals
does not survive 12 months, another
animal selected by statistical
randomization from the remainder of the
appropriate test group can serve as a
replacement.

Note.—~Predesignated means that the
animal fas been selected to undergo this test
by & specified randomizaton procedure prior
to initiation of the study.

43

T

(iii) Interim kill. The tester may kill
predesignated animals (other than those
predesignated for hematological test in
paragraph (b](1)(ii) of this section at any
timse during the study. provided that he
(she) increased the number of animals
started in the study at least by the
number scheduled or anticipated to be
killed before the end of the study.

(iv) Killing of test animals. Animals
which appear during the study as
moribund. injured, or weak, and not
expected to survive to the next
observation, must be killed to preclude
the loss of tissues from cannibalism
and/or autolysis. Animals surviving to
the termination of the study must also
be killed. A technical employee must
obtain blood samples for hemotologic
determinations from each animal
immediately before it is killed or as it is
killed. The method used for killing must
be humane and the same throughout the
study. The tester must select a method
of killing which will not produce
interfering pathologic lesions.

(2) Pathology procedures. A Board-
certified or Board-eligible pathologist, as
specified in § 772.113-1(e}(1)(i). must be
responsible for the planning and
conduct of all pathology procedures and
histopathology examinations, as well as
for the final interpretation of all
pathology data. Other doctorate
pathologists, as specified in § 772113~

1(e)(1)(if). are also acceptable for
conducting procedures in their
disciplines of specialization, under the
direct supervision of a Board-Certified
or Board-Eligible pathologist as
specified in § 772.113~1(e)(1}(i).

Note.—Direct supervision means that the
supervisor is immediately available for
consultation, as necessary. This consultation
may be done in person oc by telephone.

(i) Cross necropsy. {A) Qualified
patholrgists, as specified in § 772.113-
1(e){2)(1), must perform or personally
supervise the necropsies. Other
appropriately trained technical
employees, as specified in § 772113~
1{e){3)(i). may assist in e necropsy.

Note.=Personal supervision means that the
supervisor is immediately available for
consultation at the site.

(B) Animals must be necropsied as
soon as possible after death but no later
than 18 bours after death. If necropsy
cannot be performed immediately after
the animal is killed or found dead. &
technical employee must immediately




refrigcrate (but not freeze) the un'n}a.! at
temperatures low enough to minimize
tissue autolysis {4-8° C). Animals fopd
dead upoa routine clinical examination
must be necropsied as soon as possible
to salvage useable tissues.

(C) The gross necropsy must include
an initial physical examination of the
external surfaces and all orifices
followed by an internal examination of
tissues and organis in sita. The
examination must include the following:
external and internal portions of all
bollow organs: cranial cavity and
external surfaces of the brain and spinal
cord: nasal cavity and paranasal
sinuses: neck with its associated organs
and tissues; thoracic. abdominal and
pelvic cavities with their associate
Grganis and tissues: and the muscularf
skeletal carcass. The urinary bladder
and lungs must be inflated with s proper
fixative to allow for better gross
examination and preservation.

(D} The person responsible for the
gross necropsy must record all gross
necropsy fEndings in accordance with
$ 772.113-1 (k}2)

(ii) Tissue preservation. A technical
employee must immediately preserve all
tissues and organs from all test animals
in ten percent (10%) buffered formalin or
another recognized and accepted
fixative appropriate for the specific
tissue(s). Sections from the following
tissues from ail test animals regardless
of their time of death must be properly
preserved for routine microscopic
examination: : )

{A) All gross lesious (with a marg:n o’
narmal tissue};

(B) Brain (minimum of one section
each from the forebrain, midbrain. and
hindbrain);

{C) Eyes and contiguous Harderian
glands:

(D) Pituitary gland:

(E) Major salivary glands, thymus.
thyrvid with parathyroid. mammary
glands:; Zymbal's gland (if present)

(F) Oral mucous membrane [including
random sections from tongue, buccal.
and alveolar mucosa, pharynx, and
nasopharynx}); :

(G) Heart and aorts:

{H) Trachea; lungs with the mainstem
bronchi:

() Esophagus. stomach. small
intestines and large intestine (cecurn.
colon, and rectum);

() Adrenal glands, pancreas. liver
(minimum of two lobes), gall bladder (if
present), spleer

{X) Kidneys, urinary bladder:

(L) Representative lumph nodes
(including those draining any neoplasm
and those with gross changes):

(M} Bone including marrow from the
sternum, vertebrs and/or tibiofemoral
jownt

(N) Skeletal muscie;

(O) For males: testes, prostate, and all
other acoessory sex organs:

(P) For females: vagina, corpus and
cervix uteri, ovaries, and fallopian
tubes.

(iii) Preparation of tissue for
microscopic examination. A pathologist
or a technical employee, as specified in
{ 772113-1(e)(3)(i). must prepare all
specimens for microscopic examination.

(A) Tissue fixation and trimming. A
technical empl  vee must fix tissues for
the appropriate time for the fxative
utilized. A pathologist mnost perform or
directly and personally supervise tissae

' timming. Routinely, tissues must be
trimmed to a thickness of no more than
0.4 cm for subsequent processing,
Parenchymal organs must be trimmed to
allow for the largest surface area
possible for subequent microscopic
examination. Hollow organs must be
trimmed to allow for a cross section
mount from mucosa to serosa. Lymph
nodes must be bisected through the
hilus, if possible.

(B) Slide preparation. A technical
employee must cut tissues routinely at a
thickness of three to six micra (3 to 8 p),
in no case exceeding 10u. All tissues
must be stained roatinely with
hemataxylin and eosin (H&E). EPA
encourages the use of special stains
appropriate to the specific neoplasm,
lesion, or tissue. Multiple sections (step
cuts} must be rmade on each Yysue or
organ that contains gross evidencs of »
neoplasm or lesion and on each tssue or
orgen in which a metastasis may be
anticipated. The tester must identify all
blocks and microscopic slides by
references to the roimal’s specific
identification number and must preserve
and hold them in accordance with
§ 772.110-1(j)(2).

(iv) Microscopic examination and
evaluation. (A) Qualified pathologists as
described in § 772.113-1(e)(1). must
perform the microscopic examination
and evaluation with subsequent
diagnosis. The same pathologist must
examine and evaluate all microscopic
slides [rom all test animals of a given
species.

{B] Microscopic examination must be
performed on all tissues described in
paragrapbs (b)(2)(ii). (b)(2)(v], and
(b)(2)(vi) of this section. The pathologist
must record. document, and report ali
microscopic findings including all
abnormalities, lesions, neoplasms.
metastatic tumors and their anatomic
locations in accordance with § 772113~
1(k)(2).

(v} Additional examination. All
adverse health effects, including non-
oncogenic « Vects, observed during the

course of the study must be examined.
When there is clinical evidencs
suggesting specific toxicologic or
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pbarmacologic effects. including non.
oncogeaic effects, the necropsy and
microscopic examinations of the
suspected target organs must be
conducted in grester detail. For
exarmple, when there is clinical evidence
of neurologic effects, multiple sectic s
from brain, spinal cord, and nerves must
be examined.

{vi) Special examinations. [A)
Additional sections, as specilied below,
must be micrescopically examined Eom
a minimum of ten animals selected
randomly from the long-term survivors
of each test group and in all animals in
which clinical or grossly observable
evideace of disease is present. U
microscopic examination reveais
evidence of disense in any of the tissues,
then these target tissues must be
examined in all test animals.

(B) The necropsy and microscopic
examinations must include, in addition
to those tissues listed in paragraph
{b}(2)(ii) of this section, the following

(1) in o feeding study: nasal cavity:
paranasal sinus®s: nasopharynx.

(2) In on inhalation study: multiple
sections of the upper respiratory tract:
nares: nasal cavity: paranasal sinuses.
bypopharynx-larymx.

(3) In @ dermal study: skin [normal);
skin from sites of skin painting.
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Special Test No., 9: Combined Chronic Toxicity(ggd
Oncogenic Effects Inhalation Study, Primate

(No standard protocol available)

(a) Special Test No. ”~ uses primate as the animal, price is based on monkey.

50

o




Test No. 10:

§772.112-31 Subchronic oral dosing
studies.

{a} Study Design. (1) Species. Testing
must be performed in at least two
mammalian species. preferably the same
species and strain for which chronic
studies are anticipated. Once species
must be a generally recognized strain of
laboratory rat. The secend species may
be a nonrodent. The nonrodent species
should usually be the dog. Selectipn of a
nonrodent species other than the dog
will require fuil and adequate
justification which should consider such
factors as the comparative metabolism
of the chemical and species sensitivity
to the toxic efTects of the test substance,
as evidenced by the results of other
studies.

{2) Sex and oge. Equal numbers of
males and females of each species and
strain tested must be used. The tester
must begin to dose as soon as possible
after weaning and environmental
acclimatization bot no later than six
weeks of age for rodents and at +-6
months of age for dogs.

\3) Control group. A concurrent
control group is required. This group
must be an untreated controt group or. if
a vehicle is used in administering the
test substance, a vehicle control group.
If the toxic properties of the vehicle are
not known or cannot be made available.
both untreated and vehicle control
groups are required.

(4) Number of animals. Each lest
group and concurrent control group must
contain at least 20 animals of each sex
in studies with rats and at [east 6 of
each sex in studies with nonrodents.
Tkris aumber must be increased by the
number. if any. scheduied to be
sacrificed before completion of the
study, such as. for example. rats on
which hematology and blood chemistry
determinations are made before and
during the study.

PROTOCOL

(8) Durction of testing. (i) In studies
with rodents. the substance being tested
must be administered for at least 90
days.

(i1) In studies with nonrodents. the
substance being tested must be
administered daily for at least 6 months.
" (6) Number of dose levels and dose
selection. (i) At least three dose level
groups (in addition to the control
groups] must be tested.

(ii) The highest dosage level must
result in toxicological or
pharmacological effects, but not cause
more than 10 percent fatalities. This

level should be higher than that
expected for human exposure.

(iii) The lowest dosage level must be
one which does not induce any evidence
of toxicity.

(7] Route of adminsstrativa. The tes!
substance must be administered in the
animal's diet. Oral intubation may be
allowed if the physical characteristics of
the test substance so dictate. The
chosen method must be used for all
levels. If the test substance is
administered by oral intubation. the
amoun! of test substance must be
adjusted weekly or biweekly to
maintain a constant dose level in mg/ap
(body weight). if the test substance is
administered in the diet. either a
constant concentration (ppmjora
constant dose level in mg/kg (body
weight) must be used. The selection of
dosage units of administration in the
diet must be consistent with that for
chronic feeding studibs (Section 772113~
3 Subpart D).
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Subchronic Oral Toxicity Study (772.112-31), Dog

{b} Studv Conduct. (1) Obsenotion of
animals. All toxicological and
pharmacological signs sha'lsbe recorded
daily. including their time .. onset.
intensity. and duration. Such signs
include but are not limited to: Mortality:
and cardiovascular, respiralory.
excretory. behavioral and central
nervous system (paralysis. ataxia. and
pupillary reaction) effects. Observations
must be made by an appropriately
trainad observer. Food consumption
must be measured weekly during the
test. and the animals must be weighed at
least weekly. The animals must be
observed as specified in Sybpart A.

§ 72.100-2(b}(6){ii). A complete
ophthalmalogical examination must be
conducted by a veterinarian on all
nonrodents at the termination of the
study.

(2) Clinical laboratory testing. The
following determinations must be made
at the time indicated below for each
type of testing. For rodents. these
determinations must be mace on at least
10 animals of each sex in cuch group.
For nonrode:ts. these determinations
must be made on all animals :1n each
group. Depending on the techniques
used. it may be necessary to sacrifice
animals to make the required clinical
determinations. In case of said sacrifice.
additional animals must be added to the
study as provided by paragraph (a)(4) of
this section.

(1) Hematology. Hematology
determinations must be made as
follows: For nonrodents shortly before
the beginning of dosing. at least every 30
davs thereafter, and at the termination
of the testing penod: and for rodents.
shortly before the beginning of dosing.




at an intermediate time. and at the
termination of the testing period. The
following hematology determinations
pust be made: Hematocrit, hemoglobin,
erythrocyte count, total and differential
leukocyte counts, platelet count, and, il
signs of anemia are present, reticulocyte
count.

{ii) Blood chemistry. Blood chemistry
determinations must be performed as
follows: For nonrodenis, shurdy before
the beginning of dosing. at least every 30
days thereafter. and at the termination
of the testing period: and for rodents,
shortly before the beginning of dosing.
at an intermediate time. and at the
termination of the study. Nonrodents
must be fasted for 1 day prior to
obtaining blood samples. The following
determinations must be made: Calcium,
potassium, serum lactic dehydrogenase,
serum glutamic pyruvic transaminase.
serum glutamic oxaloacetic
transaminase. glucose, blood urea
nitrogen. direct and total bilirubin,
serum alkaline phosphatase, total
cholesterol. albumin, globulin, total
protein, and such other determinations
as may be necessary for sdequate
toxicological evaluation. The following
determinations may also be useful:
Chloride, uric acid. blood creatinine,
and gamma-glutamyl transpeptidase.

(iii) Cholinesterase inhjbition tests. I
the test substance contains a carbamate,
an organophosphate, or any chemical
that produces scetyl cholinesterase
inhibition, the enzyme activity for
plasma and red blood cell must be
monitored shortly before the beginning
of dosing. at least twice during the
study, and at the end of the study, and
the enzyme activity for brain must be
monitored at the termination of the
study. In addition, when nonrodents are
used. monitoring of the enzyme activity
must be performed twice before the
beginning of dosing. Additionally, serial
determinatiorns may be useful to provide
dats on time-course of development of
inlubition. extent of inhibition. and
recovery from :nhibition (e.g., alter
removal {rom treated diet); the
undertaking of such determinations
shou'Z not. however, result in over-
st-ess of the test animals.

(iv) Urinalysis. Unnalysis must be
performed as follows: for rodents, at
least once (at an intermediate time)
during the testing period. and again at
the termination of the testing reriod:
and for nonrodents. shortly before the
beginning of dosing. every 60 days
thereafter. and at the termination of the
test. Nonrodents must be {asted 1 day
prior to collection of urine samples.
Each animal must be evaiuated
individually. The unnalysis must include

specific gravity or osmolarity, pH.
protein. glucose. ketones, bilirubin, and
urobilinogen, as well as microscopic
examination of formed elements. Results
of these determinations must be
expressed in quantitative terms by
sppropriate grading scales.

{v) Additional tests. Depending on the
known or suspected properties of the
test substance. such other
doterminations as may Le necessary for
adequate toxicological evaluation must
be performed.

(3) Handling of moribund and dead
animals. (i) Moribund animals.
Moribund animals must be sacrificed to
lessen the likelihood of unobserved -
death and subsequent autolysis or
cannibalism. ,

(3i) Tissue loss and dead cnimals.
Requirements concerning tissue loss and
the handling of dead animals are
specified in Subpart A, § 772.100-2(b) (6)
and (7). respectively.

(4) CGross necropsy. (i) The standards
set for necropsy procedures in
$ 772.100~-2(b)(7). Subpart A, must apply.

(ii} All test animals in the study must
be subjected to gross necropsy, which
must include examination of the
external surface: all orifices; the cranial
cavity: carcass; the external and cut
surfaces of the brain and spinal cord:
the thoracic, abdominal and pelvic
cavities and their viscera: and the
cervical tissues and organs.

(iii} In addition, the following organs
must be weighed: Liver, kidneys, heart,
gonads. and brain. Also, for nonrodents,
thyroid (with parathyroid), adrenals,
and pituitary must be weighed. Prior to
being weighed. organs must be carefully
dissected and properly trimmed to
remove fat and other contiguous tissue
in a uniform manner. They must be
weighed as soon as possible after
dissection to avoid drying.

{iv) The gross necropsy findings must
be recorded and reported in accordance
with paragraph (g)(3) of this section.

(v) Tissue samples must be preserved
and held in accordance with § 772.110~
1(j), Subpart B.

(8) Histopathology examination. (i)
Geanerol. A histopathology examination
shall be performed on the organs and
tissues of all animals in saccordance with
this paragraph.

(ii) Nonrodents. The following organs
and tissues, when present, of each test
arumal must be subjected to microscopic
study: all gross lesions. brain (at least 3
leveis from the [orebrain. midbrain. and
hindbrain). spinal cord (at least 2
leveis), eye, pituitary, salivary gland.
heart, thymus, thyroid with parathyroid,
lungs with mainstem bronchi. trachea.
esophagus. stomach, small and large
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intestines. adrenals pancreas. liver. gall
bladder. kidneys. ur:nary bladder, aor:a.
testes, prostate. ovanes. corpus and
cervix uteri. spleen. a representative
lymph node. bone (with marrow|,
skeletel muscle. skin. sciatic nerve. and
mammary gland. Sites from which bone
and lymph modes are taken must be
indicated.

(iii) Rodents. The following argans
and tissues of each est animai must de
subjected to microscopic study:

(A) A/l animals in control and high
dose groups. All gross lesions. brain (at
least 3 levels), eye, pituitary, salivary
gland. heart, thymus, thyroid (with
parathyroid). lungs with mainstem
bronchi, trachea. esophagus. stomach.
small and large intestines, adrenals,
pancreas, liver, kidneys, urinary
bladder, testes, prostate, ovaries, corpus
and cervix uteri. spleen. bone {with
marrow), and skeletel muscle. Section of
bone (with marrow, when present}
should be taken from stermebrae,
vertebrae, or the tibio-femoral joint (the
last will also include attached muscle).

(B) A/l cnimals jn intermediate and
low dosaoge groups. Liver, kidney, heart,
any gross lesion. and any target organ
either at the high dose or from
laboratory tests or clinical observation
at any treatment level.

(iv) Tissue and slide preparation and
retention.

(A) The standards set forth in
§ 772.100-2(b}(7)(ii). Subpart A apply.

(B) Tissue samples, tissue blocks. and
microscopic slides must be preserved
and held in accordance with § 772.110-
1(j), Subpdrt B.

{v) Examiner. The standards set forth
in § 772.100-2(b}(1)(i). Subpart A apply.

(vi) Records. The histopathology
findings must be recorded and reported
as required by paragraph (c)(4) of this
section. .

(c) Data reporting and evcluation. In
addition to the general reporting
requirements of § 772100~2(b)(8).
Subpart A. a subchronic aral dosing
study test report must contain the
following information. presented in the
format specified (unless adequate
justification is supplied to present these
data in another form):

{1) Animal records and clinical
laboratory data. The follow:ng
information must be arranged by test
group (dose level and sex). All means
must be accompanied by standard
deviation.

(1) Significant ume periods. for
individual amimals. [n tabuiar form. data
must be provided showing. for each
animai

(A) lts identification number

-
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(B) Whether it died by sacrifice. and if
so. whether it was moribund before
sacrifice:

(C) s age at the beginning of the
study:

(D) The week of the test when
sacrifice occurred or the animal’'s death
was noted: and

(E) Its age at death.

{ii) Variation from requirements. for
individual animals. In tabular form. data
must be provided showing, for each
animal that was not subjected to gross
aecropsy and histcpathelogy
examination in accordance with
requirements of this section:

(A) Its identification number:

{B) The manner of variation: and

{C) The reasons for failure to comply
with the requirements of this section.

(iii) Toxic. pharmacologic. and
bekavioral efTects for individual
animals. In tabular form. data must be
provided showing. for each animal:

(A) Its identification number:

(B) The date of observation of each
sigo of toxicity. pharmacological effect.
or behavioral abnormality; and

(C} A description of the toxic sign.
pharmacological effect, or behavioral
abnormality. If such a response occurs
repeatedly. it need be described only
once and may thereafter be described
by reference. with any variations noted
as appropriate.

{iv) Toxic, pharmacologic. and
behavioral effects for test animals. In
tabular form. data must be provided
showing. for each test groap (dose level
and sex):

{A) A list of each sign of toxicity.
pharmacological effect. or behavioral
abnormality affecting any animal in the
test group: ’

(B) For each sign, effect, or
abnormality, the number of animals
affected:

(C) For each sign. effect, or
abnormality, the median time from the
beginning of the study to the first
observation of such response: and

(D) The median age at death of
animals not sacrificed.

{(v) Food and body weight data. for
individual enimals. In tabular form. data
must be prov.ded showing, for each
animal:

(A) Its identification numben

(B) Measured food consumption at
weekly intervals throughout the test
period: and

(C) Body weight measured weekly
throughout the test period.

{vi} Food and body weight data.
means. In tabular and graphic form. data
must be provided showing. for each test
group (dose level and sex):

[A) Mean measured food consumption
st weekly intervals throughout the test
peniod: and

{B1 Mean body weight measured
weeklv dunng the ! st penod.

(vii) Weekly survivel and sacrifice
data. In tabular form. data must be
provided showing: the number of
animals in each group which remained
alive at the end of each 7-day interval.
the number of animals in each group
that were sacrificed or otherwise died
during each 7-day interval, and the
number that died by saczifice and were
moribund before sacrifice.

{viii) Clinical laboratory test protocol.

(A) The rationale for timing of the
clinical laboratory tests. if different from
the standards set forth in paragraph (d)
of this section: and

(B) The method and ratignale for
selecting animals for the clinical
laboratory tests.

(ix) Clinical laboratory testing, for
each animal. In any appropriate form.
data must be submitted showing. for
each animal:

(A) Its identification number; and

(B] The results of any hematological.
blood chemistry, cholinesterase
inkibition. arinalysis. and other clinical
laboratory tests performed.

{x) Clinical laboratory testing. for
each test group. In any appropriate form.
data must be submitted showing, for
each test group (dose level and sex), the
average of the resalts of each
hematologic. blood chemical,
cholinesterase inhibition, urinalysis. and
other clinical laboratory test performed.

(2) Gross necropsy. For sll means in
the dats required in this subparagraph,
the standard deviation must be stated.
The following test information, arranged
by test groups (dose level and sex), must
be supplied in tabular fornr

(i) Data showing the identification
nurnber of eny animal in which any
gross abnormality or gross lesion was
noted. and containing, for each sach
animal, a description of each gross
sbnormality (including measurements),
and the date {if known)when it was first
observed. Gross abnormalities cbserved
repeatedly need by described only once
and mey thereafter be described by
reference, with any variations noted. as

. necessary.

{ii} Data showing the number of
animals jn which sny type of gross
abnormality was observed.

(iii) Data showing. for each animal Its
identification number, weights of the
organs listed under paragraph (b)(4) of
this section. and corresponding organ-
to-body weight ratios.

(iv) Data showing the mean weights of
each type of organ listed under

paragraph (b)(4) of this secuen. and
mean orgen-lo-body we:ght ratios.

(3) Histopathology deta. The following
information must be arranged by test
group (dose level and sex). Ail means
must be*accompanied by standard
deviation. The number of data units on
which a calculation 13 based must be
reported for sli percentages and means
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(i) Descriptions of lesions. for each
animal. Data must be submitted in any
appropriate form showing:

(A) For each animal. its identification
number, and a complete description and
diagnosis of every lesion in the animal.
Nonneoplastic lesions which are
observed frequently or which are
common in both treated and control
animals should be graded. [Descriptions
of neoplasms may also include grading.)
A commonly used scale such as =. 1. 2
3. and 4. for degrees ranging from very
slight 10 extreme can be used. but other
scales are acceptable. If known. the
description and diagnosis should
identify any lesion which caused the
animal o be moribund or to die. The
description and diagnosis must include
the time of appearance (if any) for each
lesion. Abnormalities observed
repeatedly need to be described only
once. and may subsequently be supplied
by reference. with any individual
variations noted as necessary.

(B) For each animal. a table or
paragraph listing the tissues found to be
normal.

{C) If a grading system is used. a

" description of the system.

(ii) Counts end incicence of lesiors.
by test groups. Data must be submitied
in tabular form showing. for each test
group:

{A) The number of animals at the start
of the test. and the number of animals in
which any lesion was found; N

(B) The number of animals affected by
each different type of lesion, the average
grade of each type of lesion, the number
of animals examined for each type of
lesion. and the percectage of those
animals examined which were affected
by each type of lesion: and

(C) The number of each different type
of lesion.

(3ii) Incidence of tumors. If a tumor is
observed in any animal. the report must
include a complete description and
diagnosis of each tumor as required in
§ 772.113-1(k)(2)(i)(D). Subpart D.

(4) Evoluction of dete. An evaluation
of the test results (including their -
staustical analysis). based on clinical
findings, gross necropsy findings. and
histopathology results. must be made
and supplied. This submission must
include an evaluation of the
relatinnship. if any. between the
animals’ exposure to the test substance
and the incidence and severity of all
abnormalities. including behavioral and
clinical abnormalities. gross and
histopathologic lesions. organ weight
changes, effects on mortality, and any
other toxic effects. The evaluation must
alsoc include dose-respense curves for
any toxic or pharmacologic effect wh.ch
appear tc be compound-related for e
vanous groups. and a cescription of
stauistical methods.




Test No., 1ll:

§772112-22 Acute dermal toxicity study.

(a) Study design. (1) Condition of test
substance. If the test substance is a
liquid. it must be applied as a liquid. If
the test substance s a salid. it must be
slightly moistened (made pasty) with
physiological saline before application.

(2) Species. Testing must be
performed with at least one mammalian
species. preferably albino rabbits. An
alternative species may be used if the
sponsor can provide sufficient data and/
or rationale to demonstrate that it is a
more appropriate species for a specific
test substance.

(3) Age. Young adult male and female
animals must be used.

{4) Number. of animals and selection
of dose levels. (i) A trial test is
recommended for the purpose of
establishing a dosing regimen which
must include one dose level higher than
the expected LD,, and at least one dose
level below the expected LD,,. If data
based on testing with at least S animals
per sex with abraded skin are submitted
showing that no toxicity is evident at 2
g/%g. no further testing at other dose
levels is necessary. If mortality is
produced. the requirements of paragraph
(a)(4)(ii) of this section apply.

(ii} The number of animals per dose
level. and the number and spacing of
dose levels must be chosen to produce
test groups with mortality rates between
10 percent and 90 percent. and permit
calculation of the LD, (abraded skin
and intact skin) of males and females
with a 95 percent conflidence interval of
20 percent or less. At least 3 dose leveis
of the test substance. in addition to
controls, must be tested. Though the
group sizes may vary for each dose
level, the groups must contain equal
numbers of male and female animals.

PROTOCOL

A |

Acute Dermal Toxicity Study (772.112-22), Rabbit

($) Control animals. A cencurrent
untreated control group of animals is
required. A concurrent vehicle control
group is required if a vehicle or diluent
used in administering the test substance
would be expected to elicit any
important acute toxicologic response, or
if there are insufficient data on the acut
effects of the vehicle. .

(b) Study conduct. (1) Application. In
all animals, the application site must be
free of hair. In addition, the application
sites in abraded-skin groups must be
abraded in such a way as lo penetrate

. the stratum corneum but not the dermis.
The test substance must be kept in
contact with the skin of at least 10
percent of the body surface (for rabbits}
for at least 24 hours. (See Draize (1944}
for equivalent sq. cm of body surface.}
The preferred application site is a band
around the trunk of the test animal. A
wrapping material such as gauze
covered by impervious, nonreactive
rubberized or plastic material should be
used to retard evaporation and keep the
test substance in contact with the skin.
At the end of the exposure period. the
wrapping should be removed and the
skin wiped (but not wazhed) to remove
any test substance still remaining.

(2) Duration of observat’. 1. Animals
must be observed for at least 14 days
after dosing or until all signs of
reversible toxicity in survivors subside,
whichever occurs later. .

(3) Observotion. Animals must be
observed frequently during the day of
administration of the test and checked
at least every 12 hours throughout the
test period. The following must be
recorded: Nature. onset, severity, and
duration of each toxic and
pharmacologic sign. such as abaormal or
unusual cardiovascular, respiratory.
excretory, behavioral. or other activity,
as well as signs indicating an adverse
effect on the central nervous system
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{paralysis. lack of coordination,
staggering): pupillary reaction; and time
of death. The weight of each animal
must be determined at least semi-
weekly (33 day intervals) throughout
the test period. and at death

(4} Sacrifice and necropsy. All
animals living at the termination of the
observation period must be sacrificed.
All test animals, whether dying by
sacrifice or dyring the test, must be
subjected to a complete gross necropsy
following their death. in accordance
with § 772.100-2(b){7). Subpart A. Ali
abnormalities must be recorded.

(S) Histopathology. Examination of
skin must include histological
examination of treated tissue in .
accordance with § 772.100-2(b}(7),
Subpart AL

(c) Data reporting ond evaluation. In
addition to the information required by
§ 772.100-2(b}(8) and paragraphs (b} (3}
(4). and (5) of this section. the test report
oust include the following information.

(1) Tablulation of respanse data by
sex and dose level (i.e., number of
animals dying per number of animals
showing signs of toxicity per numbe: of
animals exposed):

(2) Time of death after treatment:

{3) Time of recovery for fully
recovered animals:

{(4) LD, for each sex for each test
substance for an:mals with abraded skin
and for animals with intact skin,
calculated at the end of the observation
period (with method of calculation
specified):

(S) 95 percent confidence interval for
each LD, and

(6) Dose-response curve. and sloge
(with confidence liruts).




Life Systems, Jnc.

R

Test No.

PROTOCOL

12: Subchronic Dermal Toxicity Study, Rabbit

(No standard protocol available)
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I | Life Systems, Jne.

: PROTOCOL

Test No. 13: Acute Ocular Toxicity Study, Rabbit

(No standard protocol available)
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PROTOCOL

Test No. 14: Acute Delayed Neurotoxicity Study (163.81-7), Chicken

§163.81-7 Acute delayed neurotoxicity
study.

Data from this study will identify
compounds whish induce the specific
heuropathy commonly associated with
organophosphates, and referred to as
Jdelayed neurotoxicity. Additional data
from a subchronic neurotoxicity study
would be requirad on any compound
which produced positive results in a
' study performed according to this sec-
tion (see §1683.82-5¢ax1)). Other kinds
of central nervous system neuropath-
les are evaluated in sybchronic testing
requirad by $§163.32-1 through
163.82-4, and (n the subchronic neuro-
toxicity study (§ 163.82-5).

(8) When required. An acute delayed
neurotoxic evalu..tion is required to
support the regis ration of each many-

facturing use product and formulated
product {f the active ingredient(s) or
any of its (their) metabolites, degrada-
tion products. or impurities cause
acetyl cholinesterase depression or are
structurally related to a substance
that (nduces delayed neurotoxicity.
Organophosphorous pesticides and
carbamates (other than methlycarba-
mates and demethylcarbamates) are
examples of substances that require
this test.

(b) Slandards. In addition to the
general standards set forth {n § 163.80~
3, an acute delayed neurotoxicity
study shall meet the following stand-
ards:

(1) Substance tested. The technical
grade of each active ingredient in the
product shall be tested,

(2) Species and sez. Testing shall be
performed in the {emale domestic
chicken (hen), standard size breeds or
strains.

(3) Number and age of animals, Nor-
mally, & minimum of 10 animals shall

- be tested. Additional animals may de
required when atropine and/or PAM
do oot protect the animal sufficiently
to insure that at least 10 survive,

. Adult hens, at least 8-14 months of
age (2-3 kg each) at the beginning of
the study. shall be used.

(4) Selection of dose level Each
animal, when protected by atropine
alone or atropine in combination with
3 suitable reactivator such as PAM,
stiall receive a dose greater than the
unprotected LD. dose. A repeat
dosing may be required according to
paragraph (bX7T) of thus section.

(3) Control groups. (1) If a vehicle is
used. a concurrent vehicle control
gToup is required. The vehicle control
group shall de exposed only to the ve.
hucle used 1n administering the test
syostance.

(i) A positive control is required.
Triorthocreslyphosphate (TOCP) is
recommended.

(lif) A concurrent untreated contro
group is noi required. '

(8) Routs of cdministration. The
test substance shall be administered in
known quantities by gavage (for exam-
pie. in gelatin capsule) or by a compa-
rable method.

(7) Observation of animals. Animals
shall be observed daily for at least 21
days. Each observation shall be made
BY an appropriately trained observer,
who shall note (and record where per-
tinent) food consumption (every 3-4
days), and behavicral abnormality,
moribundity, locomotor ataxia, paraly-
sis. and any other clinical signs of tox-
icity or pharmacological effect. If
symptoms or signs of marginal value
or qQuestionable significance are ob-
served, the dose shall be administered
again and animals observed for an ad-

_ditional 21 days. The weight of each

animal shall be recorded every 3-4
days.

(8) Haendling of moridund animels.
Moribund animals shall be sacrificed
to lessen the likelihood of unobdserved
death snd subsequent sutolysis. All
test and control animals shall be sub-
jected to gross necropsy at their
death, The standards for necropsy set
forth in § 163.80-3(b)(10) shall apply.

(9) Histopathology examingtion —1)
General A histopsthology examina.
tion shail be performed on sll test and
control animals In accordance with
this paragraph.

(i) Examination. The examination
shall include multiple longitudinal and
cross sections of the spinal cord (cervi-
cal, thoracic, and lumbar regions) and
a peripheral nerve (preferably the sci-
atic nervel.

(i11) Slide preparution. Mlcroscopic
slides shall be made {rom tissues fixed
{n situ with systemic perfusion (e.g.. 4
percent paraformaldehyde followed by
S percvent giutaradehyde). These sec.
tions shall be stained with hematoxy.
lin and eosin, as well as or in combuwna.
tion with an appropnate myelin- and
axon-specific stain. Tissue samples and
microscopic slides shall be preserved
and heid in accordance with § 163.40-5.

tiv) Ezaminer. The standards set
forth in §163.80-3(BX1XNiii) shall
apply.

(v) Recording. The histopathology
findings shall be recorded and report.
ed by paragraph (e€)3) of this section.

(¢) Datac reporting and evalualion.
In addition to nformatioh meeung
the general reporting requirements of
§ 163.80-4. the test report snall contaun
the {ollowing wnnformation:
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(1) Test protocol A description and

rationale of the dosage level(s) used.

(2) Observations and animal rec-
ords. All means in the data required i

this subparagraph shall ®z 22ccmzs
nied by the standard deviation.

(1) The following test information.
aranged by test group, snal oce sup-
plied in tabular form (unless adequate
justification is supplied to present

these data in another form) and with
means. [or appropriate measurements:
(A) Data showing, for each animal;

{ts identification number; whether it

died by sacrifice. and if so. whether it
was monbund before sacrifice: the

week of the test when the sacrifice oc-

curred or the animal's death was
noted;

(B) Dats showing, for each animal:
Its identification number; its weight i
grams at the beginning of the test
period. at 3. 10 4.day intervals
throughout the test period, and at
death; and its estimated food con-
sumption at 3- to 4.day {(ntervals
throughout the test period: and

(C) Data showing the identification
aumber of each animal! not subjected
<0 histopathology examination in ac.

cordance with the requiremencs of
this section. Whenever the required
histopathology examination was not
performed. or the manner of perform-
ance varied from that required. the
reasons and circumstances shall be
fully described.

(i) The following test information
shall be supplied In any appropriate
form: A description of all observed
signs of toxicity of pharmacological ef.
lects, or behavioral abnormalities in-
cluding locomotor ataxia and paraly.
sis, accompanied by the animal's iden-
tification number, test group. and
date(s) of ohservation;

(3) Histopathology dala The follow.
ing information shall be presented in
the format specified (unless adequate
Justification is supplled to present
these data in another form). All means
shall be accompanied by standard de-
viation. The number of data units on
which 2 calculation s based shall be
reported for all percentages and aver.
ages.

({) Desemiptions of lcsions, for each
enimal Data shall be submitted n an
appropnate form shouwning:

(A) Por each animal. its identifiea-
tion rnumber, and a comcliete descrip-
tion and dlagnosis of every lesion un
the animal. Lesions should be graded.
A commonly used scale such as =1,
t2. £3. and 24 degrees ranging from
very slight 10 extreme can de used, but
ather sciles are acceptable. Abnor.
malities observed repeatedly need to
be described onlv once and mav subsa.

1
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quently be supplied by reference, with
any individual variations noted as nec-

e3sary.

(B) For esch animal. & paragraph
Jisting the tissues examined and desig-
nated by check mark of those tissues
found to be normal.

(C) I a srading system is used, a de-
scription of the system.

(ii) Counts and incidence of lesions.
Data shall be submitted in tabular
form. showing:

{A7 The numbez of animals at the
start of the test, the number of ani-
mals surviving to the termination of
‘the test, and the number of animals in
which any lesion was found:

(B) The number of animals affected
| by each different type of lesion, the
average grade of each type of lesion,
the number of animals for each type
of lesion, and the percentage of those
animals examined which are affected
by each type of lesion: and

(C) The number of each different
type of lesion.

(4) Evaluation of dala. An evalua-
tion of the test results (including their
statistical analysis), based on observa.
tions and histopathoiogy results, shall
be made and supplied This submission
shall {nclude an evaluation of the rela.
tionship, if any, between the animals’
exposure to the test substance and the

incidence and severity of ail abnor- ¢
malities, including behavioral abnor-
malities, effects on mortality, and any ;
other toxic effects. The evaluation

shall also include a description of sta-

tistical methods.
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PROTOCOL

Test No. i5: Subchronic Neurotoxicity Study (1€3.82~5), Chicken

$ 163.82-S Subchronie Neurotoxicity Stud-
‘e

This section contains requirements
governing the performance of studies
to evaluale deiayea neurotoxicity and
studies to evaluate other kinds of cen-
tral nervous system neuropathies.
Paragraph (¢) of this section estab.
lishes standards for performing a
subchronic test with hens to assess the
potential of a compound to induce de-
layed neurotoxicity. (See also § 153.81-
T). The standards {n paragraph (c), as
modified in paragraph (b) of this sec-
tion. apply to studies with other dif.
ferent species (mammals) to evaluate
other kinds of central nervous system
neuropathies.

(a) When required Data from a
subchronic neurotoxicity evaluation
are required to support the registra.
tion of each manufacturing-use prod-
uct and formulated product {f the
active ingredient(s) or any of Iits
(their) metabolites, degradation prod-
ucts, or {mpurities

(1) Induces neuropathy or delayed
neurotoxicity. as evidenced by the re-
sults of an acute test: or

(2) Bas a2 molecular structure closely
refated to a compound,. other than or-
ganophosphates or carbamates, known
to induce neuropathy or delayed neur-
otoxicity.

(D) Standards for lests with mem-
mals. In addition to the standards set
forth in §163.80-3, the following
standards apply i the acute ora
(§163.81-1) acute dermal (§163.81-2).
or acute inhalation (§ 163.81-3) studies
with the product showed neuropathy
or neurotoxicity:

(1) Conduct of test The test method-
ology shall conform to the standards
contained in paragraph (¢) of this see-
tion for testing of hens, provided, how-
ever, that:

(1) Ten animals of each sex of the
species which showed the neuropathy
or neurotoxicity shall be tested at
each dose level;

(1) The route of exposure shall be
the same as the route used in the
acute study in which neuropsthy or
neurctoxicity (If observed) was ob-
served: and

'y A eompound which is known to
induce neuropathy or neurotoxicity in
the test species shall be used as the
positive control, and If possible, should
be structurally related to the test subd-
stance.

(2) Combined protocol A subchronie
neurotoxicity test conducted In ac-
cordance with this paragraph may be
combdined with a subchronie toxicity
test using the same route of exposure
required by §163.82-1 (subchronic

oral). §163.82-3 (subchronie 90-day
dermal), or §183.82-4 (subchronic in-
halation) Uf the standards for both
types of testing are met.

(¢) Standards for tests with hens. In
addition to the general standards set
forth In §163.80-3. the [following
standards apply {f the acute delayed
neurotoxicity test performed in sc-
cordance with §163.81-7 showed neu-
ropathy or neurotoxicity:

(1) Substance tested The technical
grade of the active ingredient which
induced the neuropathy or neurotoxi.
city shall be tested.

(2) Spectes and sex. Testing shall be
performed in the f{emale domestic
chicken (hen), standard size breeds or
strains. .

(3) Number and age of animals. A
minimum of 10 animals per dose shall
be tested. Adult hens, preferably be.
tweenn 8-14 months of age (2-3 kg
each) at the beginning of the study,
shall be used.

(4) Numbder ecnd.selection of dose
levels. Test data may be rejected by
the Agency if the following standards
are not satisfied.

() A minimum-of 3 dose levels, in ad-
dition to any control(s), shall be
tested.

(i) The highest dose level shall be
one which Induces some toxic effects.

(lil) In selection of the high and
median dase levels, consideration shall
de given to the anticipated slope of
the dose response curve.

(iv) The lowest dosage level should

be one which does not induce any dete-.

terious effects.

(§) Control groups. (1) A concurrent
untreated control group is required.

(i} A concurrent vehicie control
group is required. This group shall be
exposed only to the diet and to the ve-
hicle used in administering the test
substance.

ii) A positive control is required.
Triorthocresyiphosphate (TOCP) is
recommended.

(8) Route o/ administration. The
test substance shall be administered in
known quantities by gavage (for exam.
ple, In gelatin capsuile) or by a compa-
rable method. or in the diet.

(1) Duration of dosing. All anirmals
shall receive the test substance daily
for at least 90 days.

(£ 3] Observation of animals.
Throughout the test pemod, each test
anmal shall be observed daily. Esti.
mates shall be made of food consump-
tion weekly during the test period. and
body weight shall be recorded weekly.
Each observation shail de made by an
sppropriately-trained observer, who
shall note (and record where perti-
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nent) and behavioral abnormality, lo-
comotor staxia, and paralysis. Suffi.
cient surveillance of animals shall be

made to insure that not more than 10
percent of the animals (n any test
group are lost from the test due to
cannibalism, autolysis of tissues, mis-
placement, or similar manasemant
problems.

(9) Handling of moridbund gnimals.
Moribund animals shall be sacrificed
to lessen the likelihood of unobserved
death and subsequent autolysis or can.
nibalism. All test and control animals
shall be subjected to gross necropsy at
their death. The standards for ne-
cropsy set forth in §163.80-3(b)10)
shall apply.

(10) Histopathology ezamingtion—
(1) General A histopathology exami.
nation (microscopic study) shail be
performed on all test and control ani.
mails in accordance with this para-
graph.

(1) Ezgmination. The examination
shall include multiple longitudinal and
cross sections of the spinal cord (cervi-
cal. thoracic, and lumbo-sacral re.
gions) and ganglia: of the medulla and
pons. cerebral and cerebellar cortex,
basal ganglia. and hippocampus: of the
optic and other cranial nerves: and of
the proximal. middle, and distal pe.
ripheral nerves (including the sriatic
nerve).

(iii) Tissue and slide preparviion
and retention. Microscopic slides shall
be made from tissues fixed in situ with
systemic perfusionl (e.g. 45 parafor.
maldehyde followed by 5% glutaralde.
hyde). These sections shall be stained
with hematoxylin and eosin. as vell as
or in combination with an appropriate
myelin- and axon-soecific stain. Tissue
samples. tissue blocks. and microscop:e
slides shall te preserved and he!d iy
accordance with § 16€3.40-5.

(iv) Ezaminer. The standards set
forth in  §163.80-3(b)x1Miii) shail
apply.

(v) Recording. The histopatholocy
findings shall be recorded and report.
ed as required by paragraph (dX3) of
thus section.

(d) Datq reporting end evaluation.
In addition to information meeting
the general reporting requirements of
§163.80-4, the test report shall contain
the following information. presented
in the format specified (unless aqe-
Quate justification 8 submitied to
present the cata in another form):

(1) Test protocol (1) A description of
the test dosage levels used: and

({i) The rationale for selecition of
dosage fevels. .

(2) Animal data. For all means in
the data reguired in this subpars.
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graph. such means shall be sccompa-
nied by the standard deviation.

(1) The following test information,
arranged by tes: groups (sex and dose
level), shall de supplied in tabular
form:

(A) Data showing, for esch animal
Its {dentification number; whether it
died by sacrifice, and, U 30, whether it
was moribund before sacrifice; and the
week of the test when the sacrilice oc-
curred or the animal’s death wss
noted:

(B) Data showing, for each animal:
Its identification number, its weight in
grams at the beginning and at weekiy
intervals throughout the test period.
and estimated food consumption
we:k.ly throughout the test period:
an

(C) Data showing the ldentification
number of esch animal that was not
subjected to histopathology examina-
tion in accordance with the require-
ments of this section. Whenever the
required histopathology examination
was not performed, or the manner of
performance varied f{rom that re-
quired, the reasons and circumstances
shall be fully described.

(1) The following test information
shall be supplled in any appropriate
form: a description of all observed
signs of toxiciy, pharmacological
effect. or behavioral abnormality (in.
cluding locomotor ataxia and paraly-
§is) accompanied by the animal's jden-
tification aumber, test group (sex and
dose level), and date(s) of observation:

(ii1) Statistical analyses shall be per-
formed, where appropriate, to assist in
the reporting and evaluation of data
All statistical methods used should be
identified by reference or [fully de-
scribed.

(3) Histopathology data. The follow-
ing information shal]l be arranged by
test group (dose level and sex) and
presented in the format specified All
means shall be accompanied by stand-
ard deviation. The number of data
units on which a calculation is based
shall be reported for all percentages
and mesna,

(1) Description of lesions, for each
gnimal Data shall be submitted in an
sppropriate form showing:

(A) For each animal, {ts i{dentifica-
tion, and a complete description and
diagnosia of every lesion in the animal.
Non-neoplastic lestons wiichi are ob-
served {requently or which are
common (n bdoth trested and control
animals should be graded. A common-
ly-used scale such =, 1, 2, 3, and ¢ for
degrees ranging {rom very siight to ex-
treme can be used, but other scales are
acceptable. If known, the description
and diagnosis should identify any
lesion which caused the animal to de
moribund or to die. The description
and diagnosis shall include the time of
appearance (if known) for each [esion.

-———'____-v'j

Abnormalities observed repestedly
need to de described only once, and
may subsequently be suppiled by ref-
erence, with any individual variations
noted as necessary,

(B) For each animal, a paragraph
listing the tissues examined and desig-
nation by check mark of those tissues
found to be normal

(C) If a grading system s used, s de-
scription of the system.,

(1) Counts and {ncidence of lesions,
by test group. Data shall be submitted
in tabular form showing for each test
group:

(A) The number of animals at the
start of the test, the number of ani-
mals surviving to the termination of
the test, and the number of animals in
which any lesion was found:

(B) The number of animals sffected
by each different type of lesion, the
average grade of each type of lesion,
the number of animals examined for
each type of lesion. and the percent-
age of those animals examined which
were affected by each type of lesion;
and

(C) The number of each different
type of lesion.

(4) Evaluation of data. An evalua-
tion of the test results (including their
statistical analysis), based on gross ne-
cropsy {Indings. and histopathology
results, shall dbe made and supplied.
This submissionl shall include an eval-
uation of the relationship, i any, de-
tween the animals’ exposure to the
test substance and the incidence and
severity of all abnormalities, {nciuding
behavioral abnormalities, histopatho-
logic lesions, effects on mortality, and
any other toxic effects. The evaluation
shall also include dose-response curves
for the various groups. and a deserip-
tion of statistical methods.
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PROTOCOL

Test No. 16: Acute Dermal Irritation Study (772.112-25), Rabbit

§772.112-28 Primary dermal irritation
study.

(a) Study Design. (1) Condition of test
substence. (i) If the substance is a liquid,
it must be applied undiluted.

(i) If the test substance is a solid. it
must be slightly moistened with
ohysiclogical saline before application.

(2) Species. Testing must be
performed in at least one mammalian
species, preferably the albino rabbit.
Selection of other species and strains
may be acceptable, but must be
justified.

{3) Age. Young adult animals must be
used.

{4) Number of Animals. At least six
anmimals must be used.

(5) Number and selection of dose
levels. A dose of 0.5 ml of liquid or 0.5 g
of solid or semisclid is to be applied to
each application site.

(8) Control groups. (i) A vehicle
control group is required if the vehicle is
known to cause any toxic dermal
reactions or if there is insufficient
information about the dermal effects of
the vehicle.

(ii) Separate animals are not required
for an untreated control group. Each
animal serves as its own control.

(b) Study Conduct. The test substance
must be introduced under 1-inch square
gauze patches. The patches must be
applied to two intact and two abraded
skin sites on each animal. In all animals,
the application sites must be clipped
free of hair. [n addition. the abrasicn
must penetrate the stratum comeum, but
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not the dermis. A wrapping material

such as gauze covered by an impervious.

nonreactive rubberized or plastic
material should be used to retard
evaporation and keep the test substance
in contact with the skin. The animals
should be restrained. The test substance
must be kept in contact with the skin for
24 hours. At the end of the exposure
period, the wrapping should be removed
and the skin wiped {but not washed] to
remove any test substance still
remaining. It may be necessary to rinse
off the material if colored test
substances are used.

(c) Observation and scoring. Animais
must be observed and signs of erthyema
and edema must be scored at 24 hours
and 72 hours after application of the test
substance. The irritation is to be scored
according to the technique of Draize. |.
H. (1959). Observation for itritation and
scoring of any irritation must continue
daily until all irritation subsides or is
obviously irreversible.

(d) Data reporting ond evoluotion. In
addition to the information required by
§ 772.100-2(b)(8), Subpart A, the test
report must include the following
information:

(1) pH value of each test substance.

(2} In tabular form. the following data
for each individui! animal and averages
and ranges for each test group:

(i) Scores for erythema and edema at
24 hours, at 72 hours, and at any
subsequent observations: and

(ii) Primary skin irritation scores
according to the technique of Draize.

~—
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PROTOCOL

Test No. 17: Subchronic Dermal Irritation Study, Rabbit

(No standard protocol available)

i i i M

.
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Test No. 18:

§ 772112-24 Primary eye Irritaflon study.

(a) Study Design. (1) Condition of test
substance.

(i) If the test substance is a liquid. it
must be placed in the eye undiluted, in
accordance with paragraph (b) of this
section.

(ii) If the test substance is a solid or
granular product, it must bé ground into
a fine dus! or powder. The test
substance must not be moistened before
it is placed in the eye in accordance
with paragraph (b) of this section.

(2) Specres. Testing must be
performed with the albino rabbit

(3) Age and condition of animals.
Young adult animals sbould be used.
The eyes must be examined uosing
fluorescein dye procedures at least 24
hours before application of the test
substance. Arimals showing preexisting
corneal injury are to be eliminated.

{(4) Number of animals. Al least aine
animals must be used

(5) Number and sclection of dose. A
. dose of 0.1 ml of liquid or 100 mg of solid
must normally be applied to each test
eye. Smaller quantities may be used
when the standard quantities would be
lethal, ar when 100 mg of the solid
cannot feasibly be administered 1o the
eye.

(6) Caging. Caging must be designed
to minimize exposare to sawdust. wood
chips. and other extraneous materials
that might enter the eye.

(b) Study Conduct. The test substance
must be placed on the everted lower lid
of one eye: the upper and lower lids are
then to be geatly beld together for 1
second before releasing to prevent [oss
of material. The other eye. remaining
untreated, serves as a control. The
treated eves of six rabbits must remain
unwashed. The remaining three rabbits
receive test material. and then the
treated eye is flushed for one minute
with lJukewarm water starting no sooner
than 20-30 seconds after instillation. A
local anaesthétic 10 reduce pain in test
animals may be used prior to
administration of the test substance,
provided that evidence can be presented
indicating no significant difference m
toxic resction to the test substance will
result from use of the ansesthetic.

PROTOCOL

(e} Ohemrvation and scoring [i)
Observation. Readings of ocular lesions
must be made at 24. 48, and 72 hoars
afier treatment and a1 4 and 7 days after
treatment. Readings must be made every
3 days thereafter. if injury persists. for at
least 13 days after treatment or until all
signs of reversible toxicity subside.
Grading and scoring of irritation are to
be performed in accordance with the
following tables (from Draize. . H., et ol.
{1965}). The most serious effects. such as
pannus or blistering of the conjunctivae
and other effects indicative of corrosive
action must be reported separately.

(ii) Table of scale of weight scores for
grading the severity of ocular lesions.

1. Cornes

{A) Opacity—Degree of Density (Acea
Taken for Reading) Scattered or diffuse
area—details of iris clearly visible—1.

Easily discemible translucent areas. details
of iris slightly obscured—2

Opalescent aress. no details of iris visible,
size of puypil barely discernible—2.

Opaque. iris invisible—a.

(B} Area of Cornea Involved

One quarter (or less) but not zero—1.

Greater thao one quarter—iess than one-
half—2

Creater than one-half—less than three
quarters—3.

Greater than three quarters up to whole
area—4,

Score equais AXBXS Total maximum = 80.
IL lsis

[A) Values.—~Folds above normal,
congestion. swelling. arcumcomeal injection
(any one or all of these or combination of uny
thereol), ins still reaciing to light {sluggish
resction is positive)—L

No reaction to light bemarrbage: gross
destruction (any one or all of these}-2

Score AXS total possible maximum = 10.

111. Conjunctivee

[A) Redness (Refers 0 Palpebral
Confunctivee Onlyl

Vessels delinutely injected above sormal—
1. More diffuse. deeper cnmson red,
individual vessels not easly discermible—2

Diffuse beffy red—3.

(o3
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Primary Eye Irritation Study (772.112-24), Rabbit

(Rl Chamneis Ay swelling ahove narmal
(includes nictitation membrane—1).

Obvious swelling with partial everson of
he lids—2 -

Swelling with lids about half closed—3.

Swelling with lids about half closed to
completely closed—4 '

{C) Discharge.—Any amount different from
normal Tdoes not include small amount
observed in inner canthus of normal
animalsj—1. .

Discharge with moistening of the Nds and
hairs just adjacent to the lids—2

Discharge with moistening of the lids and
considerable area around the eye—3.

Score (A+B+C)x2 Total maximnom=2.

The maximum total score is the sum of ali
scores obtained for the comea, iris, and
~~ inctivae,

\d) Data reporting and eveluation. In
addition to the information required by
§ 772.100-2(b)(8), Subpart A. the test
report must include the following
information:

(1) pH value of each test substance.

{2} In tabular form. the following data
for each individual animal and the
averages and range for each test group
(eyes washed and unwashed):

(i) The primary eye irritation score at
24. 48, and 72 hours and 4 and 7 days
and any other readings: and

(ii) Description of any serious lesions.




PROTOCOL

Test No. 19: Dermal Sensitization Study (772.112-26), Guinea Pig

§772.112-26 Dermal sensitization study.

(a) Study Design. (1) Condition of test
substance. The test substance must be
applied undiluted. If the test substance
causes marked irritation. it must be
diluted with physiological saline until a
concentration is found which produces
only slight irritation. If the test
substance is a solid to be injected
intradermally. it should be dissolved in
a minimum amount of physiological
saline.

(2} Species. The test must be
performed in at least one mammalian
species. The albino guinea pig is the
preferred species.

(3) Age and sex. Young adult males
should be used when albino guinea pigs
are tested. Young adults of either sex”
may be used when albino rabbits are
tested. .

{4) Number of animals. At least 10
animals must be used.

(5) Number and selection of dose
levels. (i) An initial dose of 0.05 ml must
be injected intradermally. This dose
must be followed by injection of 0.1 ml
three times weekly on alternate days for
3 weekas, so that a total of 10 treatments
is administered. Following the 10th
sensitizing treatment. the animals
should be set aside for 2 weeks after
which they should be challenged by a
final injection (Landsteiner and jacobs,
1935).

(ii) If the intradermal injection is
impractical because the substance is
highly irritating or cannot be dissolved
or suspended in a [orm allowing
injection, topical patch application can
be substituted using the same schedule
but 0.5 m! per application. For patch
applications, other materials such as

waler or alcohol can be used 10 moisten
the test substance (see Buehler, E. V.,

1965). .

(6) Controls. (i} A positive cont;ol.
using a known sensitizing agent is
recommended.

(i} A concurrent vehicle control group
is not required.

(b) Study conduct. (i) Preparation of
test animals. Hair must be removed first
by clipping and then by shaving from a
strip running from flank to trunk along
each side of each animal This
procedure must be repeated as
necessary.

(ii) Intradermal injection. Alter
preparation of the test animal, the test
substance must be injected
intradermally. The first sensitiziag
injection must be made by starting at
one end of one strip. The succeeding
injections must be made by moving
along the shaved strip choosing a new
location for each treatment.

(¢) Observation ond scoring.
Erythema. edema. and other lesions
must be scored at 24 hours and 48 hours
after each application, according to the
standard method (Draize. 1959).

(d) Data reporting and evaluation. In
addition to the basic information
required by § 772.100-2(b}(8). Subpart A.
the following information must be
reported:

(1) Tabular data for each animal on
scores for erythema and edema at 24
and 48 hours postapplication or
injection

(2) Tabular dala for the average score
from all sensitizing treatments and the
score of the challenge treatment
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